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With the expansion of renewable but fluctuating power generation from wind and solar 
energy, the demand placed on the security and reliability of supply is increasing. To ensure 
grid stability in the future, controllable power production via biogas plants has great tech-
nical and economic potential.  
The main aim of this thesis is a new system design for controlled, demand oriented elec-
tricity production via biogas plants, based on system analyses and parameter studies. De-
rived aims are the analysis of new control strategies and required hardware modifications, 
e.g. storage capacities and CHP units. 
Therefore the role of biogas in a future renewable based electricity system is discussed 
and different overall concepts for a controlled flexible electricity production via biogas are 
compared. Within a system analysis the current state of technology of biogas plant com-
ponents, which are affected by a controllable electricity production is described. Building 
on this, technical requirements are characterised and technical recommendations are 
given. Since for the realisation of plant concepts for a controlled electricity production mon-
etary incentive systems are needed. As a potential market the Day-Ahead Auction of the 
EPEX Spot Se were identified.  
The concept development takes place via a parameter study, thereby various plant con-
cepts are defined by varying the plant sizes, the additional electricity production capacities 
and the gas storage capacities. Before the actual economic analysis is carried out, different 
feasible control strategies and the associated earnings, based on different gas storage and 
electricity production capacities, are presented.  
Within the economic analysis the necessary additional investment and operating costs for 
the controllable electricity are discussed and the costs are compared with possible higher 
revenues.  
Based on the results of the concept development an existing biogas plant was modified in 
order to demonstrate the operation of the controllable electricity production via biogas 
plants. Within the monitoring, the ability of biogas plants to act as a controllable electricity 
producer were demonstrated. Also practical experiences with respect to the plant and com-
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1 Introduction and Background 
1.1 Background 
In 2010, 52 GW of a total of 135 GW installed electric power generation capacities in Ger-
many were based on renewable energies. The major part of the renewable electricity pro-
duction (wind-onshore, wind-offshore, photovoltaic (PV)), however, produces not on de-
mand but fluctuating electricity. By 2020, the ratio will be inverted. At this point, the power 
generation capacity of renewable energies will be more than twice that of conventional 
power plants. This evolution will continue in the years ahead (Sachverständigenrat für Um-
weltfragen 2010) (Figure 1.1). 
 
Figure 1.1: Scenario for the development of electricity generation capacity in Germany until 2050  
(Sachverständigenrat für Umweltfragen 2010) 
The trend towards renewable power generation leads to several challenges which have to 
be faced. In times when the conventional power plants dominate, the fluctuating electricity 
production from wind energy and photovoltaic can be compensated easily. In the future, the 
installed power generation capacities from renewable energies will exceed the ability of the 
conventional power plants to compensate the fluctuating electricity production. This will lead 
to a lack or a surplus of electricity in the grid. 
Currently, the electricity production in Germany is only on demand. Due to a rising amount 




of fluctuating renewable electricity producers, the electricity production will be carried out 
primarily on its availability in the future. This means, the production of electricity is not con-
gruent with the demand and there are periods with a lack or with a surplus of electricity in 
the grid. 
In times of underproduction, additional electricity capacities are needed; in periods of over-
production the surplus of electricity must be stored for periods of underproduction. To ensure 
grid stability in the future, improving load management and new storage technologies have 
to be developed. 
Biogas has the ability to be stored and a higher efficiency can be achieved for the storage 
of energy in comparison to pumped-storage hydroelectricity, compressed-air energy storage 
or in the form of hydrogen. Therefore, the controllable power production from biogas has a 
high technical and economic potential. 
 
1.2 Research Aim 
Controllable electricity production via biogas plants depends on various factors. To achieve 
an economic optimum for corresponding concepts, suitable components, efficient control 
strategies and system configurations must be chosen.  
The main aim of this thesis is a new system design for a controlled, demand oriented elec-
tricity production via biogas plants, based on system analyses and parameter studies. De-
rived aims are the analysis of new control strategies and required hardware modifications, 
e.g. storage capacities and CHP units.  
The main research question that arises is:  
 How can concepts, suitable components, efficient control strategies and system con-
figurations for a controlled demand oriented electricity production via biogas plants be de-
signed to achieve an economic optimum and a reliable operation?  




1.3 Research Objectives 
1. To investigate the current state of affected components, the component requirements 
and incentives for controlled electricity production via biogas plants. 
2. To develop plant concepts, that allows an economic and reliable operation. 
3. To demonstrate the operation of a developed concept on a full-scale operational bi-
ogas plant. 
1.4 Thesis Outline 
The remainder of this thesis is structured as follows. 
 
In chapter two, a comprehensive analysis of the current situation of the electricity production 
via biogas in Europe is described and the potential of a controlled electricity production via 
biogas plants in a future renewable based electricity production is examined. 
 
Within chapter three a system analysis of the current state of technology of biogas plant 
components, which are affected by a controllable electricity production is described. Building 
on this, technical requirements are characterised and technical recommendations are given, 
which are entailed with the controllable electricity production. Monetary incentive systems 
for a controlled electricity production, potential markets and the current situation of the legal 
funding in Germany are also discussed within chapter three.  
 
Chapter four presents the concept development. The approach within the parameter study 
is described, different control strategies are presented and an economic analysis of the de-
veloped concepts is carried out.  
 
Chapter five presents the modification of an existing biogas plant in order to demonstrate 
the operation of the controllable electricity production. Also the results of the monitoring with 
respect to the plant and component operation are described.  
 




The appendix includes the results of the parameter study and the galley proof of a peer-
reviewed journal paper (Häring et al. 2017), which is based on this thesis, published in the 
journal Chemical Engineering and Technology. 
 




2 State-of-the-Art and Potential of the Controlled Electricity 
Production via Biogas Plants (Literature Review)  
2.1 State-of-the-Art Electricity Production via Biogas Plants  
2.1.1 Biogas in Europe 
Electricity production in Europe is based mainly on fossil energy sources. As Figure 2.1 
shows, in 2011 approx. 50 % of the electricity of the European Union member states (in total 
3,279 TWh) were produced via fossil gas, coal and oil. 28 % of the electricity production was 
generated by nuclear power (iea 2014). The share of electricity produced via renewable 
energy sources (RES) was approximately 22 %. 
The largest share of electricity production in the European Union among the RES have the 
energy sources water and wind (Figure 2.1). The share of biogases within the RES is ap-
prox. 5 % (iea 2014). 
  
Electricity Production in General Electricity Production from RES 
Figure 2.1: Gross Electricity Production 2011 Regarding Energy Sources  
in the European Union (EU 27) (iea 2014) 
Biogas can be distinguished according to its origin in agricultural, landfill, sewage and mu-
nicipal solid waste (MSW) biogas.  
Table 2.1 shows the primary energy produced in 2011 differentiated according to the differ-
ent biogases and the members of the European Union. Also the gross electricity and heat 
production via biogas in the countries of the European Union are shown.  




The most utilisation of biogas takes place in Germany, the UK and Italy. Overall 31 % of the 
primary energy from biogas in the European Union comes from landfill gas, 12 % from sew-
age gas and 58 % from agricultural biogas. However, the used biogases in each country 
differ significantly. While in the United Kingdom, Italy and France mainly landfill gas is uti-
lised, most of the energy in Germany, the Netherlands and Austria comes from agricultural 
biogas.  


















Total Total Total 
Germany 1.73 5.86 51.34 58.94 19.43 0.67 
United Kingdom 17.24 3.28 0.00 20.52 5.74  
Italy 8.79 0.19 3.77 12.74 3.40 0.35 
France 2.90 0.49 0.67 4.07 1.12  
Netherlands 0.37 0.60 2.42 3.39 1.03 0.07 
Czech Republic 0.37 0.45 2.09 2.90 0.93 0.08 
Spain 1.72 0.18 0.96 2.86 0.88  
Austria 0.05 0.19 1.61 1.85 0.63 0.12 
Poland 0.55 0.79 0.23 1.57 0.43 0.17 
Belgium 0.49 0.17 0.82 1.48 0.60 0.08 
Sweden 0.14 0.80 0.44 1.39 0.33 0.17 
Denmark 0.06 0.23 0.85 1.14 0.34 0.34 
Greece 0.64 0.19 0.02 0.85 0.20  
Ireland 0.51 0.10 0.07 0.67 0.20  
Slovakia 0.03 0.16 0.34 0.53 0.11 0.04 
Portugal 0.49 0.02 0.01 0.52 0.16  
Finland 0.28 0.16 0.06 0.49 0.09 0.10 
Slovenia 0.08 0.03 0.30 0.42 0.13 0.06 
Hungary 0.08 0.07 0.18 0.34 0.18  
Latvia 0.09 0.03 0.14 0.26 0.11 0.05 
Luxembourg 0.00 0.02 0.13 0.15 0.06 0.01 
Lithuania 0.07 0.04 0.02 0.13 0.04 0.01 
Estonia 0.03 0.01 0.00 0.04 0.02 0.02 
Romania 0.00 0.00 0.03 0.03 0.02  
Cyprus 0.00 0.00 0.01 0.01   
European Union 36.73 14.05 66.52 117.30 35.86 2.34 
Share 31 % 12 % 58 %    
* Agricultural and Municipal Solid Waste 




54 % of gross electricity and even 77 % of primary energy from biogases in the European 
Union are produced in Germany (Table 2.1). As shown in Table 2.2, this is also reflected in 
the number of biogas plants in the different countries.  
Table 2.2: Numbers of Biogas Plants in Different European Countries (Green Gas Grids n.d.) 
Country Agricultural 
Biowaste  





Austria 300 55 134 14 
France 40 98 60 71 
Germany 7,400 100 1,007  
Hungary 36  14  
Italy 1,000 32 60 8 
Netherlands 130   220 
Poland 30 2 200  
Slovakia 34 4 10 9 
UK 60  100 200 
Sweden 26 26 135 55 
 
In addition to Germany, there are four other countries in which the biogas sector currently 
shows a certain dynamic development: The United Kingdom, Italy, the Netherlands and 
France (Wellinger et al. 2013). These countries contribute 34.7 % of the amount of biogas 
of the European Union. However, 67.7 % of the biogas are derived from landfill or sewage 
plants. In these countries the feed-in tariffs are reasonably funded, so further development 
is possible (Weilinger et al. 2013). 
The relatively high share of agricultural biogas plants in Germany is attributed to the German 
Renewable Energies Act (EEG). The EEG was introduced in 2000. Since the first revision 
of the act in 2004, the use of energy crops has been funded. This leads to the high amount 
of agricultural biogas plants. Figure 2.2 shows the development of the number of agricultural 
biogas pants and the overall installed electric capacity in Germany between 2000 and 2012. 
From 2009 on the category for the installed electrical capacities between 70-500 kWel was 
split in 70-150 kWel and 151-500 kWel. In Germany about 7,400 biogas plants with a total 
installed electric capacity of approximately 3,300 GWel were in operation in 2012. Most of 
the biogas plants have an installed electric capacity between 150 and 500 kWel.  





Figure 2.2: Development of Biogas plants in Germany  
(Deutsches Biomasse Forschungszentrum 2013) 
As shown in Figure 2.3, in Germany 53 % of the substrate mass in biogas plants is energy 
crops and 43 % animal excrements (Deutsches Biomasse Forschungszentrum 2013). How-
ever, the biggest amount of energy produced originates from energy crops (Figure 2.3). Only 
about 14 % of the energy supply is due to the use of animal excrements. As Figure 2.4 
illustrates the most commonly used energy crop is maize. 





Mass-Related Substrate Use Energy-Related Substrate Use 
Figure 2.3: Mass- and Energy-Based Shares of the Substrate Types in Germany  
(Deutsches Biomasse Forschungszentrum 2013) 
 
 
Figure 2.4: Shares of the used Energy Crops in Germany  
(Deutsches Biomasse Forschungszentrum 2013) 
  




2.1.2 Formation of Biogas 
The anaerobic formation of biogas takes place in four separate phases (Figure 2.5) and 
involves a complex interaction of various microorganisms. 
 
Figure 2.5: Anaerobic Degradation of Organic Material into Biogas (Kaltschmitt et al. 2009) 
Hydrolytic Bacteria 
Fatty Acids, Amino Acids, Sugars 
(Short-Chain Polymers and Dimers) 
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The first phase of the biogas formation is the hydrolysis phase. Via bacterial action long-
chain organic compounds (e.g. carbohydrates, fats) are split into more simple organic com-
pounds (e.g. fatty acids, amino acids, sugars).  
Within the second phase, the acidification phase, the products of the first phase are formed 
into short-chain fatty acids (e.g. acetic, propionic and butyric acid) through acidogenic bac-
teria. Also acetic acid, hydrogen and carbon dioxide are produced.  
In the third phase, the acetic acid formation, the organic acids and alcohols are split into 
acetic acid, hydrogen and carbon dioxide.  
Within the methane formation, the former products, acetic acid, hydrogen and carbon diox-
ide form the basis for the methanogenic microorganisms, which form the biogas. The com-
position of the final biogas is shown in Table 2.3. 
Table 2.3: Composition of Biogas (Fachagentur für nachwachsende Rohstoffe 2013) 
Component Content [%] 
Methane (CH4) 50-75 
Carbon Dioxide (CO2) 25-45 
Water (H2O) 2-7 
Oxygen (O2) < 2 
Nitrogen (N2) < 2 
Ammonia (NH3) < 1 
Hydrogen Sulphide (H2S) < 1 
 
The composition of the biogas as well as the biogas yield depend on the used substrates 
(Figure 2.6). 





Figure 2.6: Methane Content and Biogas Yield of Various Substrates  
(Fachagentur für nachwachsende Rohstoffe 2013) 
Agricultural biogas plants usually consist of a liquid manure store, a feed-in unit for solid 
substrates, digesters, digestate storage tanks, gas storages and biogas utilisation units (Fig-
ure 2.7).  
The common way of biogas production of agricultural biogas plants is a continuous process, 
characterised by a regular feeding of the digester. The substrate feed-in of the liquid manure 
and the solid substrates in the digester takes place several times a day. This results in stable 
process conditions and in a homogenous gas production. After the substrate is digested it 
is pumped into the digestate storage tank.  
The hydraulic retention time (HRT) indicates the mean digestion time of the added feedstock 
into the digesters. The longer the feedstock remains in the digesters, the higher the gas 
yield. Common values of the HRT vary between 25 and 150 days (Fachagentur für na-
chwachsende Rohstoffe 2013). 
Another important parameter for the digester is the volume load which indicates the amount 
of organic dry matter added to the digester per m³ of active digester and per time. It is a 
figure for the load of the biochemical process inside the digester. The hydraulic retention 
time and the volume load are inversely proportional. A high volume load means a high 
amount of added substrate, hence, a low hydraulic retention time. 




Since the fermentation temperature is an important process factor, which influences the 
speed and the stability of the anaerobic digestion, it is necessary to insulate and heat the 
digesters in order to ensure the optimum temperature conditions. At biogas plants meso-
philic conditions (between 35 and 42 °C) and thermophilic conditions (between 50 and 
57 °C) are common. Approximately 85 % of the biogas plants in Germany are operated in 
mesophilic temperature ranges (Deutsches Biomasse Forschungszentrum 2013). 
In the digesters, agitators ensure a homogenous distribution of the substrate and enable the 
escape of the gas from the substrate.  
The produced biogas is temporarily stored in gasholders before it is utilised. 
 
Figure 2.7: Scheme of an Agricultural Biogas plant 
2.1.3 Utilisation of Biogas 
Biogas is mainly used to produce electricity in combined heat and power production (CHP). 
In the past years, alternative biogas utilisation options have become increasingly relevant 
and are implemented in addition to the on-site conversion of biogas. The role of micro gas 
networks for a decentralized conversion of biogas as well as the upgrading of biogas to 
biomethane with subsequent gas injection into the natural gas grid have increasingly been 
applied. The possible utilisation paths are shown in Figure 2.8.  





Figure 2.8: Utilisation Paths for Biogas 
Biogas CHP 
The biogas utilisation is usually done as a combined production of electricity and heat in 
CHP units. Adapted spark-ignited and ignition oil engines are common. 
In practice, both types of engines are used in different performance classes. While spark-
ignited engines are used in medium and higher power ranges (> 250 kWel), ignition oil en-
gines are mainly used in small and medium power ranges up to 340 kWel (Deutsches Bio-
masse Forschungszentrum 2012). In Germany, spark-ignited engines are mainly used 
(75 % of the biogas plants). Only in 25 % of the plants ignition oil engines are used for the 
conversion of biogas (Deutsches Biomasse Forschungszentrum 2012). 
Plant concepts in which the biogas is transported to the place of demand, are gaining more 
and more importance. In addition to the biogas upgrading, especially micro gas grids and 
the utilisation in satellite CHP units play a decisive role. The CHP is spatially separated from 
the biogas production and connected via a micro gas grid. In this way, the heat resulting in 
the CHP unit can be produced at the location of the heat consumer. So the heat utilisation 
can be improved. At about 21 % of the biogas plants in Germany micro gas grids are used 
(Deutsches Biomasse Forschungszentrum 2012). 
 





The upgrading of biogas to ‘biomethane’ and the injection into the natural gas grid enables 
the usage of the existing and well developed public natural gas infrastructure. Thus, addi-
tional heat sources can be exploited and large gas storages, which are integrated in the 
natural gas grid, can be used for long term storage of biogas. 
In July 2012, 137 plants in Europe with an overall feed-in capacity of about 
70,000 Nm³Biomethane/h were injecting biomethane into the public natural gas grids 
(biogaspartner n.d. a).  
For the feed-in of the biomethane the raw biogas has to be upgraded to the required quality 
and caloric value of the corresponding natural gas grid.  
The main upgrading steps are the desulphurisation, the removal of water, the separation of 
CO2 and the adaption of the caloric values. The most important and most elaborate step is 
the separation of CO2. The most common used methods for CO2 separation in Europe are 
chemical scrubbing, pressure swing adsorption (PSA) and pressure water wash (biogas-
partner n.d. a).  
The biogas processing is associated with a high energetic effort for the CO2 separation and 
the compression to the pressure level of the gas grid. The plants for CO2 removal, adaption 
of the caloric values and compression require high investments. Thus, due to economies of 
scale mainly large biomethane plants with capacities above 250 Nm³Biomethane/h are realised 
(biogaspartner n.d. b). 
2.2 Controllable Electricity production via Biogas 
2.2.1 Biogas in a Future Electricity System 
With the energy concept of the German Federal Government in September 2010 (Federal 
Ministry for Economic Affairs and Energy 2010) and the act package in summer 2011 a long-
term political timetable for climate protection and conversion of the energy supply in Ger-
many was created. Therefore, the emissions of greenhouse gases in Germany in 2050 are 
to be reduced by 80 % up to 95 % in comparison to the year 1990.  
To achieve this target, the minimum targets of the share of electricity production by renew-
able energies, listed in Table 2.4, were prescribed within the Renewable Energies Act 2012 
(Federal Ministry of Justice 2012). 




Table 2.4: Minimum Targets for the Share of Electricity produced  
by Renewable Energies (Federal Ministry of Justice 2012) 
Year Target 
2020 35 % 
2030 50 % 
2040 65 % 
2050 80 % 
 
The energy concept of the German Federal Government is based on the Leitstudie 2011 
(Nitsch et al. 2012). This study illustrates how this considerable challenge of the transfor-
mation of the energy system can be solved. Similar studies with congruent results were 
carried out by Barzantny et al. (2009), Sachverständigenrat für Umweltfragen (2010) and 
World Wild Fund of Nature (2009). 
Within Nitsch et al. (2012), self-consistent energy scenarios for a long-term renewable en-
ergy expansion, considering the remaining energy supply and the resulting structural and 
economic effects, were developed. For this purpose, dynamic simulations of the future 
power supply were carried out. On the one hand, the scenarios of the electricity production 
were validated regarding the load coverage, on the other hand, the role of load balancing 
options, such as flexibility of power plants, electricity grid development, load management 
and the use of electricity storages were investigated. 
Within the central scenario of this study, Scenario 2011 A, the contribution of renewable 
energies to the domestic electricity production rises from 103.5 TWhel/a in 2010 to 
427.4 TWhel/a in 2050. The major part of the renewable energy electricity production is re-
alised by wind energy and solar radiation as Figure 2.9 illustrates. The production of elec-
tricity from biomass will be limited at about 60 TWhel/a. 





Figure 2.9: Electricity Production via Renewable Energies by type of Energy (Nitsch et al. 2012) 
The electricity supply by renewable sources is, therefore, increasingly characterised by fluc-
tuating sources. According to Nitsch et al. (2012) the fluctuating part of the electricity supply 
will raise from 8 % in 2011 to 28 % in 2020 and 55 % in 2050, based on the gross electricity 
consumption. This shows how fast the power plants and grids have to be adapted to the 
properties of renewable energies.  
Since the runtime of the fluctuating energy sources sun (850 to 950 h/a) and wind (onshore 
1,800 to 2,700 h/a; offshore 3,300 to 4,000 h/a) is low (Nitsch et al. 2012), a high installed 
power of these sources is necessary (Figure 2.10).  
Already in 2020 RES will exceed the expected grid peak load of 80 GWel with an installed 
power capacity of 117 GWel (Nitsch et al 2012), and the proportion of the fluctuating elec-
tricity producers will significantly be predominant. This shows that at the latest from 2020 
there is a large need for balance and storage options for RES-electricity.  





Figure 2.10: Installed Power of Renewable Energies by type of Energy (Nitsch et al.2012) 
According to Nitsch et al. (2012), already 2020 an hourly full supply of electricity from RES 
can be expected. As Figure 2.11 illustrates, the fluctuations in the electricity system, which 
are created by the volatile supply from wind and PV, cause an effect on the residual load. 
The peak load demand rises and the base load gradually regresses to zero. In order to cover 
the highly volatile residual load and not to block the feed-in of RES, must-run units have to 
be reduced and the entire power plant stock has to be run flexibly. This flexibility is also 
necessary for biomass plants. 
 
Figure 2.11: Supply-Dependent Feed-in, Electricity Demand and Electricity Import/ Export,  
Exemplary Course over two Weeks, without Biogas (Nitsch et al. 2012) 




Figure 2.12 shows how this adaption to the changed residual load affects the utilisation of 
potentially controllable electricity producers. The utilisation of fossil fuelled condensing 
power plants in 2020 decreases significantly as compared to today, as well as the utilisation 
of the cogeneration between 2020 and 2050 (Nitsch et al. 2012). In 2050 biogas plants must 
be used flexibly with approx. 4,000 full load hours per year instead of the current base load 
feed-in. 
 
a) Year 2020 b) Year 2050 
Figure 2.12: Utilisation of Hydro-Thermic Power Plants in 2020 and 2050 (Nitsch et al. 2012) 
To meet these requirements for biogas in an electricity system characterised by fluctuating 
renewable electricity producers, further investigations regarding the explicit role of biogas 
and its impact on the system are necessary.  
Furthermore for the large-scale integration of renewable energies, CHPs can significantly 
contribute to grid stabilization (Lund et al. 2012).  
Hartmann et al. (2010) investigated the avoided specific electricity production costs by con-
ventional electricity producers in order to determine the monetary value of electricity pro-
duced by biogas plants in the year 2020. Based on Nitsch et al. (2009) the load which has 
to be covered by conventional power plants in 2020 was calculated regarding the different 
flexibilities for the electricity produced by biogas as illustrated in Table 2.5. 
Aim in this analysis was to cover fluctuations through sun and wind as well as peak loads 
with electricity produced with biogas. Therefore, the use of biogas was planned iteratively 























































price function. Within this study the entire biogas power was aggregated. Individual biogas 
plants, or different plant concepts were not considered in these simulations. 
The simulation regarding the covering of the remaining residual load with conventional 
power plants was carried out by a merit-order-list based plant scheduling model. As a result, 
the scenario for the maximum flexibility of biogas plants with no limitations leads to avoided 
electricity production costs of about 30 % (see Table 2.5). However, due to the necessary 
high production capacities, a scenario with no limitations is not practicable for the mainly 
used In-situ electricity production. 














(h Nominal Power) 
Avoided Electricity  
Production Costs 
Compared to A 
A 
Base Load 
1 1.76 8.000 - - 
B 
Low Flexibility 
1.5 2.64 5.333 8 6 % 
C 
Middle Flexibility 
2 3.53 4.000 12 10 % 
D 
High Flexibility 
4 7.05 2.000 18 25 % 
E 
No Limitations 
24 42.3 333 23 30 % 
Holzhammer et al. (2013a) examined the CO2 emissions in 2030 depending on different 
flexibilities for the production of electricity from biogas. For this purpose he evaluated the 
residual load which has to be covered by conventional power plants analogous to Hartmann 
et al. (2010). Holzhammer varied the time period for the provision of biogas between day, 
week and year. As a result, the flexibilisation of the electricity production from biogas leads 
to a reduction of CO2 emissions by 2 % to 8 %. The reduction is mainly influenced by the 
flexibility of the electricity production (full load hours and supply during day or year) as well 
as by the electricity generation potential of biogas (min: 30.5 TWhel, max. 52 TWhel). 
2.2.2 Concepts for a Controlled Electricity Production by Biogas Plants  
Two basic concepts for a controllable flexible electricity production by biogas are available 
(Gerhardt 2009, Szarka et al. 2013). The gas can be produced on demand or can be stored 




until it is utilised. In order to produce the same amount of electricity in shorter times, all 
concepts for a controlled electricity production require additional units for the conversion of 
biogas to electricity.  
For the storage of biogas the following options are possible: 
 In-situ storage – The biogas is stored in spatial proximity to the gas production and 
combustion. 
 Upgrading of the produced biogas to bio-methane – Utilisation of the natural gas 
grid as a gas storage for a decoupled electricity production of bio-methane. 
In the field of a flexible gas production there are the following approaches (Gerhardt 2009): 
 Feeding management – Decreased or increased feed-in of easily or not-easily de-
gradable substrates.  
 Disintegration – Increasing the biodegradability of the substrate by mechanical, 
chemical or thermal treatment. 
 Fixed-bed digesters – Fixation of methane-producing microorganisms on a fixed-
bed.  
 
Storage of Biogas 
Storing biogas temporarily allows a continuous production of biogas. Different load profiles 
can be compensated by appropriately sized gasholders.  
Hartmann et al. (2010) describes the potential of existing biogas plants to produce control-
lable electricity. The authors assume, based on own experience and on the in Fachagentur 
Nachwachsende Rohstoffe e.V. (2009) described average electrical usage rate of the CHP 
units of about 85 %, that the CHP units of the existing plants in Germany are mostly over-
sized. Considering the limited average gas storage capacity of 6 h, the power generation 
can be switched over a period of 15 h using a range of 80...120 % of the electric capacity. 
Previous scientific work regarding the cost of the controllable electricity production by biogas 
plants is described in Schmid et al. (2009), Hartman et al. (2010), Rohrig et al. (2011) and 
Keymer (2013). There, the additional investments for components such as CHP units, gas-
holder and heat storages are determined on the basis of literature values.  
The overall system ’biogas plant as controllable energy producer‘, however, has not yet 
been designed on the basis of engineering methods. 




Basis for the design of concepts for a controllable and flexible electricity production by bio-
gas is the question which residual electricity demand fluctuations are intended to be com-
pensated. The design of such biogas plants depends on the period for which the electricity 
demand should be covered and with which flexibility (annual full load hours of the individual 
biogas plant) this should be achieved.  
The residual load to be covered depends on fluctuations in a daily, weekly and annual tem-
poral course. These are a result of fluctuations through the electricity produced from RES 
as well as fluctuations in the load (electricity demand) (see Table 2.6).  
Table 2.6: Residual Load Variations due to Different Influencing Factors (Holzhammer et al. 2013b) 
Cause Variable Day Week Season / Year 
RES Production 
PV, Depending on 
Solar Radiation 
No Specific  
Dependence 
Dependence on Weather 
(Especially Wind,  
also PV – Less Solar Radi-










Dependence of the De-
mand on Weather Condi-
tions 
 
Holzhammer et al. (2013b) investigates the theoretically required gas storage capacity for 
these different temporal courses and different flexibilities for the electricity system in 2030 
according to Nitsch et al. (2012) (see chapter 2.2.1).  
The basis for Holzhammer´s analysis was a standard biogas plant of 500 kWel at 8,000 full 
load hours per year. This corresponds to an average power of 457 kWel and an annual elec-
tricity production of 4,000 MWhel. Table 2.7 presents the investigated flexibilities and asso-
ciated installed electrical capacities for the considered standard biogas plant. 
Table 2.7: Electrical Capacities for each Flexibility (Holzhammer et al. 2013b) 
Full Load Hours 
per Year [h/a] 
8,000 5,500 4,000 2,500 1,500 
Installed Electrical 
Capacity [kW] 
500 727 1,000 1,600 2,667 
 




If these capacities are used during the highest residual loads in the respective temporal 
course, the biogas storage capacities as shown in Figure 2.13 are necessary. The increase 
of the periods of time for demand consideration lead to a strong increase of the necessary 
gas storage capacity. During the day at 1,500 full load hours per year, the required gas 
storage volume is 3,500 Nm³, during the week at about 25,000 Nm³ and during the year at 
approximately 235,000 Nm³. The influence of the full load hours on the required gas storage 
decreases with increasing periods for the demand consideration (Holzhammer et al. 2013b).  
 
Figure 2.13: Necessary Gas Storage Capacities  
for Different Demand Considerations (Holzhammer et al. 2013b) 
Considering the utilisation of the gas storage capacity of the different temporal courses of 
demand consideration, it is noticeable that for the coverage of the weekly demand, gas stor-
age fill levels of more than 60 % are rarely reached and the required gas storage capacity 
could be reduced (Holzhammer et al. 2013b). In contrast, with the consideration of the de-
mand over the year, the gas storage is used more regular (Holzhammer et al. 2013b).  
The consideration of weekly residual load fluctuations with flexibilities less than 4,000 full 
load hours per year leads also to unsuitable gas storage sizes for an in-situ electricity pro-
duction. In this case, an implementation of a variable gas production would lead to a signif-
icant reduction of the required gas storage (Holzhammer et al. 2013b).  
If seasonal fluctuations far beyond the week course are to be considered, the classic biogas 
storage technology seems unsuitable. The requirements would exceed all standard sizes 
and lead to high technical, financial and regulatory challenges. In this case the biogas supply 




should be carried out by the natural gas infrastructure (Holzhammer et al. 2013b). For this 
purpose, the biogas must be upgraded to natural gas quality and fed into the natural gas 
grid (cf. chapter 2.1.3). Since the CO2 in the biogas is almost separated to reach natural gas 
quality, the necessary storage capacity is reduced by almost 50 %. The natural gas grid is 
connected with additional natural gas storage capacities, so the processed biogas quantities 
can be stored for extended periods.  
 
Flexible Gas Production  
For feedstock management, the range of energy contents and degradability of various sub-
strates are used. Figure 2.14 shows the specific gas formation rates of various agricultural 
biogas substrates. They were determined by discontinuous batch experiments (Mähnert 
2007). The maximum formation of methane varies between 2 (maize silage) to 6 days (cattle 
slurry). This implies, that the amount of energy contained in the substrates is available at 
different times. With this knowledge and corresponding load forecasts the gas production 
can be adapted to the load theoretically.  
 
Figure 2.14: Gas Formation Dynamics and Degradability of Different Agricultural Substrates  
(Mähnert 2007) 
In contrast to Figure 2.6 the biogas quantities in Figure 2.14 do not refer to the fresh mass 
but to the dry mass, whereby the two figures are not directly comparable with each other. 




Müller et al. (2011) showed in his experiments that it is possible to adjust the gas production 
to load profiles. A laboratory digester (reactor volume 10 l) was fed with relatively fast de-
gradable grain residues from ethanol production. It was shown that the feed rates of the 
laboratory digester could be adjusted, so that the gas formation occurs congruent with a 
standardised day load profile.  
In further laboratory-scale experiments, the substrates maize and sugar beet silage were 
used with different shares and amounts to adjust the biogas production rate to an electricity 
price curve in a selected time period. Thereby, a relatively high compliance was achieved, 
which shows the potential use of the feeding management for a controlled electricity pro-
duction (Szarka et al. 2013).  
Also in laboratory-scale experiments Jacobi (2013) was able to produce 65 to 70 % of the 
daily amount of biogas within half a day. This means that for a scenario in which the installed 
electric capacity is operated for 12 h/d the amount of biogas which must be stored can be 
reduced significantly. If during the interruption of the electricity production only 30 % of the 
amount of gas is produced which is produced during the electricity production period, the 
required gas storage volume is reduced by 60 % compared to a continuous gas production 
(Jacobi 2013).  
Another approach of the flexible gas production is given by Mauky et al. (2015) and Mauky 
et al. (2016). He investigates daily adjusted biogas production rates in continuous processes 
via variable combination of the substrate feed. Besides laboratory-scale experiments, which 
indicated a long-time stable process even under highly dynamic conditions, he determined 
the potential of reducing the gas storage demand via model-based calculations. 
Hahn et al. (2014) proved the ability of biogas plants to produce flexible electricity concern-
ing the storage possibilities of biogas and the upgrading to biomethane as well as the flexible 
production of electricity by controlling the CHPs. Furthermore, they examined the feeding 
management by adding liquid substrates. Neither the flexibility of CHPs nor the improvement 
of the overall efficiency is considered.  
Grim et al. (2015) investigates the relation between storage requirements and feeding man-
agement via a model-based research of demand-oriented electricity production, showing 
that a suitable feeding management enables a significant reduction of the of the gas storage 
demand. 




However, the results obtained in the laboratory cannot be directly applied on industrial scale. 
It can be assumed, that large-scale digesters react more slowly to feed-in changes. This is 
due to the lower mixing as compared to lab-scale digesters (Müller et al. 2011).  
Since the organic load in the digesters increases through the variation of the substrate feed-
in, the process stability decreases. For this reason, the requirements regarding the biological 
process monitoring increase (Gerhardt 2009). 
According to Gerhardt (2009) the disintegration is a further opportunity to accelerate the 
anaerobic conversion in order to adapt the biogas production to demand. A pre-treatment of 
the substrates, as well as a treatment of the digestate after the first stage fermenter is pos-
sible. The higher degree of digestibility and the faster anaerobic conversion is reached due 
to the break-up of fluff-structures or by cell lysis of the microorganisms and the associated 
enzymatic digestion. This technique originates primarily from the treatment of sewage 
sludge. With respect to agricultural biogas plants, there has been research (IKTS 2006) but 
few applications in practice (Gerhardt 2009).  
The basis for fixed-bed technology is a separation of the biogas degradation process 
phases. This makes it possible to optimise the different stages without the impairment of the 
others.  
Through the creation of certain milieus for a first hydrolysis and acidification stage and a 
second anaerobic methane formation stage in separate reactors, it is possible to create 
highly reactive biocenosis. This allows higher bioreactor volume loads in the methane for-
mation stage. So a faster biogas production and reduced hydraulic retention time is possible. 
Very short hydraulic retention times can be achieved, if for the methane formation stage, a 
digester with a large specific surface (fixed-bed) is used. Thus, flexible biogas production is 
possible in addition to a very high process stability (Großmann et al. 2008). Experiments of 
Großmann et al. (2008) and Ganagin et al. (2011) show that fixed-bed digesters are able to 
switch the methane formation off and on within a few hours.  
In practice, large scale fixed-bed digesters are used only sporadically (Großmann et al. 
2008, Ganagin et al. 2011). These plants are designed for a continuous production of bio-
gas. In order to produce the same amount of gas as in the case of continuous gas produc-




tion, large tanks for the provision of the digestate from the fist process stage and also sig-
nificantly larger fixed-bed digesters would be necessary. This would lead to a high construc-
tion effort and high investments for a controlled gas production by fixed-bed digesters.  
2.2.3 Controllable Electricity Production via Biogas in Germany 
The German Renewable Energies Acts 2004 and 2009 did not give any incentives for biogas 
plant operators to produce electricity on demand. This was due to subsidies considering 
only the amount of electricity, and not the period during which electricity is fed into the grid. 
Thus, an economic benefit could only be achieved by operating biogas plants with very high 
CHP usage rates and full load hours. For this reason, conventional biogas plants are cur-
rently operated continuously and at a high rate of full load hours.  
With the Renewable Energies Act 2012, operators of biogas plants are incited to produce 
electricity on demand.  
These legislative modifications imply the introduction of three premiums to make the place-
ment of electricity on the market attractive and compensate for the investment for additional 
plant equipment for a demand-driven electricity production. These three premiums are the 
Market Premium, the Management Premium and the Flexible Premium.  
 The Market Premium is intended to cover the market price risk. The amount of the 
market premium is calculated by the difference of the monthly average price on the 
day ahead spot market of the EPEX SPOT SE and the fixed EEG feed-in tariff. 
 The Management Premium is intended to cover the marketing efforts and is sub-
jected to an annual depression. In 2012, the Management Premium was EUR 0.003 
per kWh. 
 The Flexible Premium is intended to cover the investment for additional plant 
equipment such as higher power generation capacity and additional gas storage 
necessary for the flexible and controlled electricity production. The amount of the 
premium is EUR 130 per year for each additionally installed kWel. The premium is 
paid for 10 years. 
Higher payments for electricity are already possible without a flexible operation (i.e. without 
Flexible Premium), by using the Market Premium and the Management Premium. 
With the installation of additional power generating capacities, the Flexible Premium can 
also be used.  




Since the Market Premium is calculated using the monthly average price on the day ahead 
spot market of the EPEX SPOT SE, additional revenue can be achieved by shifting the 
electricity production from low-priced periods to high-priced periods. 
In mid 2013, 21 % of the German biogas plant operators used the market premium and the 
management premium (Nelles et al. 2013). Since a higher revenue is possible without 
changes in the electricity feed-in, it is not possible to draw conclusions whether the electricity 
production is operated demand oriented or not. At the same time the flexible premium was 
requested by only 3 % of the market premium users (Nelles et al. 2013). However, it is un-
known in which way and for which purpose these biogas plants are operated in general.  
Most of the biogas plants which use the Flexible Premium utilise existing oversized electricity 
production capacities. Also, a heat production led operation of the biogas plant entitles to 
the usage of these premiums, if more electricity production capacity is installed as compared 
to the average produced amount of electricity.  
2.3 Chapter Summary 
Biogas can be a key technology within the renewable energies in the future, since only bio-
gas has the ability to be stored and to produce electricity on demand. So biogas will produce 
high-quality electricity when it is needed, instead of base load electricity as in most cases 
today. 
The complexity, which must be taken into account within the controllable electricity must be 
underlined. In addition to the stability of the biological process, the costs represent a major 
discussion point for future systems. To achieve an economic optimum for corresponding 
concepts, suitable components, efficient control strategies and system configurations must 
be chosen. 
In some cases, very high flexibilities of the electricity production via biogas plants were in-
vestigated (e.g. Hartmann et al. (2010), Holzhammer et al. (2013b)). Flexibilisations which 
are exceeding three times of the rated power and gas storage volumes exceeding 24 times 
the amount of gas, produced in one hour, does not seem to be practicable for short-term 
measures that can be implemented in conventional biogas plants.  




Larger Capacities and larger gas storages can be made available via the upgrading of bio-
gas to ‘biomethane’ and the injection into the natural gas grid. However, for agricultural bio-
gas plants the access to the gas gird is rarely possible. 
By means of a flexibilisation of the gas production, a reduction of the necessary gas storage 
volume is possible. However, such developments and applications are not available beyond 
the laboratory scale. All data relating to cost and storage reduction are therefore based on 
simulations and assumptions. 
Therefore, the In-situ storage of biogas seems to be the best concept for a short-term, cost 
efficient and feasible possibility. Scientific work regarding a tangible implementation of such 
concepts are not known. 
The examination in the following sections are complementing the existing academic litera-
ture with highly feasible plant concepts for agricultural biogas plants including the design the 
affected components, description of control strategies and an implementation of a corre-
sponding concept.  
 
  




3 Technical Analysis 
Conventional biogas plants are currently operated continuously at full load (base load op-
eration), independent of any kind of demand. 
For the flexible electricity production, biogas plants have to act in accordance with the de-
mand of the electricity grid. The most important instrument for this purpose in Germany is 
the electricity market, in particular the Day Ahead Auction of the EPEX SPOT SE. The 
EPEX SPOT is a European market place for electricity. Figure 3.1 shows the average 
hourly electricity price of the Day Ahead spot market in Germany/Austria of 2013. These 
course of the electricity prices is also representative for 2017. 
 
 
Figure 3.1: Average Hourly Electricity Price 2013 
 
The prices of the Day Ahead Auction are determined by supply and demand for each hour 
of the following day. Thus, plants which are operating according to this price signal are 
operating in accordance to the demand of the electricity grid. This way, higher revenues in 
comparison to the base load-operation can be achieved by shifting the electricity produc-
tion from low-price periods (during the night and lunch time) to high price periods (morning 
and evening). 




To vary the electricity production, higher generation capacities as for a base load-opera-
tion, have to be installed. Additionally, the biogas plants must be able to shift the utilisation 
of the biogas, i.e. the plants must be able to provide the gas at high-priced times. A time 
based operational schedule can be implemented in the internal control system. 
Many biogas plants are suitable for a flexible electricity production. By using biogas stor-
ages, the biogas production can be decoupled from the power generation. Thus, the sched-
ule for the feeding management does not have to be changed significantly. With these 
technical pre-requisitions the required amount of biogas can be adapted to the demand of 
the electricity grid.  
To produce as much electricity as possible during times of high prices on the electricity 
market, the temporarily stored amount of biogas has to be utilised with higher electrical 
power capacities and during shorter operating periods than in base load-operation.  
This leads to new requirements for the components of the gas storage, gas processing, 
gas utilisation and heat utilisation. 
In the following, the current state-of-the-art of the affected components as well as the re-
quirements and technical recommendations of components associated with controllable 
electricity production are described. This is the basis for the further concept development.  
3.1 State-of-the-Art of Affected Components 
Figure 3.2 shows a simplified typical layout of a biogas plant at base load operation con-
sisting of a digester, gas pipe system, gas cooling system, compressor, CHP unit and 
transformer which is the connection to the power grid. 





Figure 3.2: Layout of a Biogas Plant with Base Load Operation 
 
For a biogas plant with controllable electricity production, various modifications are re-
quired. Approaches are additional gas storage facilities in order to achieve a shift of the 
biogas production. This can be, for example, the storage of biogas over a period from 6 to 
24 hours. Therefore, the capacity of the electricity generation facilities has to be increased 
to use the stored biogas in less time. 
The gas pipe system, connecting the gas storage and the CHP units, has to be adapted 
for the increased gas flow. In particular, the gas cooling system and the gas compressor 
have to be adjusted. 
A simplified typical layout of a biogas plant with controllable electricity production is shown 
in Figure 3.3. 





Figure 3.3: Layout of a Biogas Plant with Flexible Electricity Production 
3.1.1 Gas Storage 
The most common way of storing biogas is in the gas tight coverings of digesters and 
residue storage tanks (internal gas storage). The average storage capacity of biogas plants 
in Germany is about 25 % of the daily produced amount of biogas. 30 % of the German 
biogas plants have additional biogas storage facilities such as external gasholders (Facha-
gentur Nachwachsende Rohstoffe e.V. 2009). Important for the operation of biogas storage 
systems is their fill level monitoring.  
3.1.1.1 Internal Gas Storages 
For the internal gas storage foils as covers above the containers are used. These are sup-
ported by a pillar in the centre of the tank or by gas pressure. The foils are attached to the 
top edge of the tanks and sealed by locking systems. Single layer systems and double 
layer systems with one foil for the gas storage and one foil for the weather protection are 
used. The gas is usually stored within a pressure range from 0.5 to 30 mbar. In order to 
avoid contact between substrate in the tank and the gas storage, a pillar supported mesh 
or beam construction is installed. The most common internal gas storage technology is the 
air supported double layer system (Fachagentur Nachwachsende Rohstoffe e.V. 2010).  
 
Single Membrane Systems 




Single membrane systems are used at about 20 % of the biogas plants in Germany. The 
typical foil used is made of ethylene propylene diene monomer (EPDM). The biogas in-




Figure 3.4: Single Membrane Gas Storage 
 
Double Layer Systems – Pillar Supported 
The two foils are fixed at the top edge of the tank and at a pillar in the centre of the tank. 
The outer membrane is stretched and protects the inner membrane from the weather. A 
mesh protects the inner membrane from touching the substrate in the digester. The actual 
gas storage takes place under the inner membrane. As shown in Figure 3.5, the useable 
volume is limited by the shape of the outer membrane and the mesh.  






Figure 3.5: Pillar Supported Double Layer Gas Storage (Ceno n.d.) 
 
Double Layer Systems – Air Supported  
Air supported double layer systems consist of an inner membrane for the gas storage and 
and outer shaping membrane for the protection against external influences (Figure 3.6). 
The shape and stability of the outer membrane is realised by the supporting air, blown 
through an air blower into the space between outer an inner membrane. This supporting 
air causes a constant pressure at the inner gas storage membrane and the stored biogas. 
In response to changing gas volumes, the pressure is permanently regulated via outlet 
valves. Internal double membrane gas storages are usually designed as ¼ or ½ spheres. 
Especially ½ spheres provide large storage volumes.  






Figure 3.6: Air Supported Double Layer Gas Storage (BLU 2007) 
3.1.1.2 External Gas Storages 
For the external gas storage, different systems are common. Membrane gas reservoirs, air 
supported double layer systems as well as dry-seal gasholders are used.  
 
Membrane Gas Reservoirs 
Membrane gas reservoirs as shown in Figure 3.7 enable the use of dead space in buildings 
for the storage of gas. It is also common to hang up membrane gas reservoirs in large 
cylindrical buildings. Unfortunately the storage pressure of such gasholders cannot be ad-
justed, hence, gas storage management is not possible.  





Figure 3.7: Exemplary Designs for Membrane Gas Reservoirs (Foliengasspeicher n.d.) 
 
Double Layer Systems 
External double layer systems are made like internal air supported double layer systems 
by an air supported outer membrane and a moving inner membrane for the storage of gas. 
These gasholders are usually designed as ¾ spheres (Figure 3.8). The design allows large 
storage volumes and operating pressures up to 30 mbar. With increasing volume the pos-
sible operating pressures decrease (Ceno n.d.). 
 
Figure 3.8: External Air Supported Double Layer Gas Storage (Ceno n.d.) 
3.1.1.3 Fill Level Monitoring 
For the fill level monitoring of biogas storages various systems are in use. Since the storage 
of biogas in general takes place through volume changes and not through pressure 
changes, it is the objective of the fill level monitoring to measure the position of the gas 
storage membrane. Therefore, non-contact systems, rope systems and water level gauge 
systems are in use. Due to the low storage pressure and changing flow conditions inside 
and outside the gas space as well as external loads, i.e. wind, the position of the gas 
storage membrane is at random. These characteristics regarding the position of the inner 




membrane cause considerable challenges for fill level measurement systems, which must 
be taken into account in the assessment of the accuracy of the systems.  
 
Non-Contact Systems 
Non-contact systems measure the distance between a defined point and the gas storage 
foil via an ultrasonic signal. These systems are usually not used for digester-mounted sys-
tems like air supported double layer systems. The reason for this is, that the inner mem-
brane supplies no defined reflection point for the ultrasonic signal, due to folds and bulges 
within the gas storage membrane (cf Figure 3.9).  
For ¾ spherical shape air supported double layer systems this technology can be used, 
since the inner membrane can be designed in the way that it moulds in a defined manner. 
 
Figure 3.9: Schematic Representation of Fill Level Monitoring Systems via an Ultrasonic Signal 
 
Rope Systems 
Rope systems measure the position of the gas storage membrane by using a rope which 
is stretched over the foil. The rope finally ends over deflection rollers in a measuring tube. 
Each change of the inner membrane position leads to a length variation of the rope in the 
measuring tube (Figure 3.10). At the end of the rope is a magnet, which operates reed 
switches. 
The accuracy and reliability of this measurement method is low, since the membrane can 
sag under the stretched rope and bulges next to the rope cannot be detected. Another 
weakness is the low resolution of the signals produced by the reed switches. 
This measuring system is also very susceptible to failure due to its mechanical design. For 
example the rope can get stuck, making this solution unsuitable.  





Figure 3.10: Schematic Representation of Fill Level Monitoring Systems via a Ropes 
 
Water Level Gauge Systems 
State-of-the-art fill level monitoring systems for air supported double layer systems are 
water level gauge systems (Figure 3.11).  
A fluid-filled tube is fixed at a defined position of the inner membrane. When the inner 
membrane position is changing, the hydrostatic pressure at the opposite end of the tube 
alternates. This change in hydrostatic pressure is measured and the position of the defined 
measuring point can be detected. 
A major benefit of this system is that several water level gauge systems can be installed 
at the inner membrane (Figure 3.11). This allows a good consideration of the membrane 
moulding.  
 
Figure 3.11: Schematic Representation of Fill Level Monitoring Systems via a Water Level Gauges 
 
In comparison to other measurement methods, most reliable results can be achieved with 
hydrostatic tube scale systems (Ceno n.d., Tenbrink 2013). 




3.1.2 Gas Conditioning 
The biogas in the digesters is saturated with water vapour and contains considerable quan-
tities of hydrogen sulphide (H2S) in addition to CH4 and CO2. In compound with the water 
vapour contained in the biogas, H2S forms a sulphuric acids. These acids affect the biogas 
utilisation units as well as upstream and downstream components (gas pipes, exhaust 
pipes etc.). For these reasons, the biogas is desulfurized and dried. 
3.1.2.1 Desulphurisation 
In about 85 % of the biogas plants desulfurization is carried out directly in the fermenter by 
air injection (Deutsches Biomasse Forschungszentrum 2012). In this method, the H2S in 
the biogas is transformed into elemental sulphur through the presence of oxygen. The re-
quired oxygen is provided by the injection of small amounts of air. With this method H2S 
contents of 50 to 2,000 ppm are reached.  
In order to ensure low levels of H2S a desulfurization via adsorption on activated carbon is 
used. With this method purities less than 5 ppm H2S are possible. Activated carbon filters 
are used especially for power generation units larger than 500 kWel (Deutsches Biomasse 
Forschungszentrum 2012).  
3.1.2.2 Gas Drying 
Condensation drying is common in biogas plants. The functional principle of this procedure 
is based on the separation of condensate by cooling the biogas below its dew point. The 
cooling of the biogas is usually carried out in gas pipes. In this case a section of the gas 
pipe is buried under the ground. Necessary is a sufficient length of this section. The achiev-
able temperature drop depends on the soil temperature. 
Another possibility for cooling the gas are electric cooling units. The cooling is achieved by 
heat exchangers, where cold water circulates. With this method dew points from 3 to 5 °C 
can be reached. The cooling units must be designed for the volume flow which has to be 
dried. With the conventional base load electricity production this method for the drying of 
gas is recommended for electrical capacities above 300 kWel due to economic and tech-
nical reasons (Zörner et al. 2010).  




3.1.3 Combined Heat and Power Production 
As described in chapter 4.1.3, for the electricity production at biogas plants, combined heat 
and power production is carried out via reciprocating engines (Fachagentur Nachwach-
sende Rohstoffe 2010). 
Most important components of the CHP units are the combustion engine, the generator 
and the heat extraction. 
3.1.3.1 Combustion Engines 
For the utilisation of biogas, technically adapted spark-ignited and ignition oil engines are 
used (see chapter 4.1.3). From today’s perspective, combustion engines for biogas are 
very well developed. The efficiencies are comparable to those of diesel engines (Her-
din 2002).  
 
Spark-Ignited Engines 
Spark-ignition engines are specifically designed for gas operation. They work according to 
the Otto principle. The motors are operated as lean-burn engines with high excess air to 
minimize nitrogen oxide emissions.  
In lean operation, less fuel in the engine can be reacted which, however, leads to a reduc-
tion in performance of the motor. This is compensated by charging of the engine by means 
of exhaust gas turbochargers.  
Spark-ignition engines require a minimum content of methane in the biogas of about 45 % 
(Fachagentur Nachwachsende Rohstoffe 2013). At lower methane contents they switch 
off. 
Essential key figures of spark-ignited engines are shown in Table 3.1.  




Table 3.1: Key Figures of Biogas Spark-Ignition Engines  
(Fachagentur Nachwachsende Rohstoffe 2013) 
Electric Power up to > 1 MW 
Efficiency Factor (electric) 34-42 %  
Service Life ca. 60,000 h 
 
Ignition Oil Engines 
Ignition oil engines operate on the diesel principle. The biogas and the combustion air is 
mixed in a gas mixer. The ignition takes place via an ignition oil which is supplied in the 
combustion chamber via an injection system. 
Also ignition oil engines are operated with high excess air. The proportion of the ignition oil 
is usually approximately 2-5 % of the supplied fuel capacity (Fachagentur Nachwachsende 
Rohstoffe 2013). Table 3.2 shows the key figures of ignition oil engines.  
Table 3.2: Key Figures of Biogas Spark-Ignition Engines  
(Fachagentur Nachwachsende Rohstoffe 2013) 
Electric Power up to 340 kW 
Efficiency Factor (electric) up to 44 %  
Service Life ca. 35,000 h 
3.1.3.2 Generators  
Another central component of a CHP unit is the generator, which converts the mechanical 
energy generated by the combustion engine into electrical energy. In CHP units asynchro-
nous and synchronous generators are used. With biogas plants, synchronous generators 
are usual. Asynchronous generators are solely used in biogas CHP units below 100 kWel. 
During the start process of the CHP units, synchronous generators must first be brought 
into line with the grid frequency by a synchronizing device. After the binding of the gener-
ator to the grid, the load of the engine can be increased continuously.  
With present generators, the mechanical energy from the engine can be converted to elec-
tric energy with an efficiency of 95-97 % (Zacharias 2001).  




3.1.3.3 Heat Extraction 
At CHP units, the heat can be extracted from the engine cooling water circuit, the exhaust 
gas stream and the charge air cooling. Depending on the engine, about 40 up to 45 % of 
the heat are in the exhaust stream.  
The engine cooling water temperatures for the cooling of the engine and the charge air 
cooling are about 80 to 90 °C. For the extraction of the heat usually plate heat exchangers 
are used.  
The temperature level of the exhaust stream varies from 400 to 600 °C. The heat is pri-
marily extracted by means of tube bundle heat exchangers made of stainless steel. 
Because of the high temperature level of the exhaust stream it is possible to extract heat 
at a much higher temperatures for hot water above 90 °C and even for raising steam. 
The thermal efficiency of CHP units is slightly higher than the electric efficiency and varies 
between 40 and 45 %. 
  




3.2 Component Requirements and Technical Recommendations  
To produce as much electricity as possible during times of high demand, the temporarily 
stored amount of biogas has to be utilised with higher electrical power capacities and dur-
ing shorter operating periods than in base load-operation.  
In the following the differing requirements for the components of the gas storage, gas pro-
cessing and gas utilisation, which are entailed with the changed operation for the control-
lable electricity production are described. The evaluated technical possibilities on compo-
nent level serve as a basis for the further concept development.  
3.2.1 Gas Storage 
Gasholders are currently intended to compensate a fluctuating biogas production and to 
store the produced biogas during planned and non-planned maintenance. For this applica-
tion neither the gas storage capacity nor the accuracy of the fill level monitoring are very 
important.  
In the case of a demand oriented electricity production the available actual usable gas 
storage volume (lung-volume), the accuracy of the fill level monitoring and the possibility 
of the combination of several gasholders to increase the total lung-volume (gas storage 
management) are relevant. 
3.2.1.1 Standardisation of the Gas Volume 
For the operation and control of the demand oriented electricity production via biogas 
plants, the recording of the available amount of biogas and its energy quantity is very im-
portant. Since the volume of a gas depends on temperature and pressure, it is necessary 
to refer the volumes to standard conditions. Hence, a comparison of biogas yields, volumes 
and stored amounts of energy can be carried out.  




For dry gases, the standard volume can be calculated according to (1): 
 
𝑉𝑠 =  
𝑉 × 𝑇𝑠 × 𝑝𝐺
𝑇 × 𝑝𝑆
=  (1) 
 
 with:  VS = standard volume of the gas [Nm³] 
V = actual volume [m³] 
T  = temperature of the gas [K] 
TS = standard temperature (273.15 K) 
PG = absolute pressure of dry gas [bar] 
pS = standard pressure (1.01325 bar) 
 
For internal gas storage the biogas is usually saturated with water vapour, the water con-
tent of the biogas must be considered in order to determine the stored amount of energy. 
For this purpose, the absolute pressure of the gas storage has to be reduced by the partial 
pressure of the dry biogas (2). 
 
𝑝𝐺 =  𝑝𝑎𝑏𝑠 − 𝜑 × 𝑝𝑝 (2) 
 
 with:  pabs = absolute pressure in the gas storage [bar] 
  𝜑 = relative humidity in the biogas [%] 
  Pp = partial pressure of water vapour [bar] 
 
According to (1), the gas temperature has a significant influence on the storable standard-
ised volume. The gas temperature in the gas storage depends on several factors such as 
the ambient temperature, the type of digester where the gas storage is located (heated or 
non-heated digester) and how the solar radiation affects the gas storage. Double layer gas 
storages minimise the ambient influences and bright coloured outer membranes can re-
duce the influence of the solar radiation.  




3.2.1.2 Gas Storage Management  
The gas storage management is very important for the controllable electricity production 
by biogas plants. In contrast to a continuous biogas production, electricity is produced dis-
continuously. Due to this, the gas storage is filled and deflated again and again. 
To produce electricity on demand the produced amount of biogas, the stored amount of 
biogas and the demand for biogas of the CHP unit(s) have to be known at any time. 
Aim of the gas storage management is the monitoring and control of several gas storages.  
On biogas plants, the gas storage often takes place at multiple locations. Internally in dif-
ferent tanks or in external gas storages. Depending on the prevailing conditions at the 
individual gas storage, the gas expands differently and flows to the point of the lowest 
pressure level in the storage system.  
It is recommended to store most of the biogas near the CHP units. Thus, a reliable and 
sufficient amount of biogas is available and can be used for a controlled electricity produc-
tion. 
For this reason, a pressure cascade has to be created. In this pressure cascade the lowest 
system pressure should be at the gas storage which is nearest to the CHP units. For this 
purpose gas storage systems such as air supported double layer systems which are able 
to vary the pressure in the gas storage are most suitable. 
3.2.1.3 Fill Level Measurement for Gas Storages  
For the record of the stored amount of energy in the gas storages besides the composition, 
the temperature, the pressure and the volume of the stored biogas have to be known. As 
described in chapter 3.1.1.3, the fill level measurement takes place via the measurement 
of the position of the gas storage membrane. The various gas storage systems differ in 
their possibility to determine the fill level.  
The monitoring of the fill level of single membrane systems made of EPDM is limited. For 
the structural stability of the covering, the gas storage should be inflated at any time. Thus, 
the amount of stored gas can only increase through minor pressure changes and the as-
sociated elastic elongation of the membrane. Due to many influencing environmental fac-
tors such as solar radiation on the membrane, the fill level measurement is difficult and not 
accurately possible. 




The motion of the gas storage membrane of pillar supported double layer systems is limited 
by the fixing of the membrane at the edge of the tank and the support pillar. Thus, only 
small position changes of the membrane are possible which make it difficult to determine 
their position. Through the sagging of the inner membrane it is only possible to give state-
ments whether the gas storage is completely empty or full via the pressure in the gas 
space.  
In contrast to other gas storage technologies the fill level of air supported double layer 
systems can be monitored quite well. This is due to the very mobile gas storage membrane. 
Via the pressure in the gas space only statements regarding the extreme values are pos-
sible.  
As described in chapter 3.1.1.3, water level gauge systems are state-of-the-art for double 
layer systems and the most reliable results can be achieved with this technology. The ran-
dom position of the gas storage membrane can be handled by using 2 or 3 water level 
gauges located regarding the individual gas flow in the gas storages (Figure 3.11). Thus, 
measuring accuracies between 90 % (Holzhammer et al. 2013c) and 95 % (Tenbrink 2013) 
are achievable. 
3.2.1.4 Evaluation of Different Gas Storage Technologies 
Very important for the controllable electricity production by biogas plants is the suitability 
of gas storage technologies. Important factors for the storage of biogas are the usable 
volume, the monitoring of the gas storage fill level and its ability for gas storage manage-
ment. Within Table 3.3 the different discussed gas storage technologies are evaluated re-
garding this challenges.  
 




Table 3.3: Evaluation of different gas storage technologies 








Single Membrane  
Systems (EPDM) 
0 0 - 
Pillar Supported  
Double Layer Systems  
0 0 - 
Air Supported  
Double Layer Systems 
+ + + 
Air Supported  
Double Layer Systems 
(external) 













As the comparison shows, internal and external air supported double layer systems are 
most suitable for controlled electricity production by biogas plants. They enable the largest 
usable storage volumes and the most accurate fill level measurement. 
3.2.2 CHP 
In general, a flexible biogas utilisation can be achieved in two different ways. One option 
is the intermittent operation of CHP units at its nominal load, the second option is the part 
load operation of CHP units.  
Present engines of biogas CHP units are highly developed and optimised for an operation 
with biogas. Conventional CHP units in Germany are, due to the previous funding structure 
(Renewable Energies Act of the years 2000, 2004 and 2009), adapted to a base load-
operation and optimised for a high number of full load hours at nominal load (ASUE 2010, 
Engelhard 1999). Modern gas engines for biogas achieve a service life of about 60,000 h. 
With the controllable electricity production the original design conditions have changed. 




The changed operational mode is accompanied with increased requirements on the en-
gines impacts on their service life and efficiency. Therefore, the two options intermittent 
operation or part load operation have to be discussed.  
3.2.2.1 Intermittent Operation 
The intermittent operation is defined as an alternating operation of the engine between 
standstill and operation at nominal load. CHP units with combustion engines are well suited 
for an intermittent operation. They can be kept permanently on standby and allow fast re-
sponse times. The intermittent operation can be carried out according to a defined operat-
ing schedule at specific times, on short-term price signals or short-term needs.  
A start–stop-operation, however, causes higher material stress to the CHP units than a 
nominal operation. At nominal load, the engine operates in its optimum range and has the 
highest efficiency and minimal wear. During combustion high temperatures arise in the 
combustion chamber, which lead to stress for the engine-components. In nominal load 
operation stable operating conditions are reached. The parts and components are de-
signed for these stable conditions. During the start the components are still cold and the 
necessary lubrication to minimise friction does not yet exist. With the beginning of the com-
bustion the materials are exposed to high temperatures. At the start components such as 
cylinders, cylinder heads, pistons and the exhaust system are stressed with temperature 
differences, which lead to tensions in the materials and different gaps between the parts 
(van Basshuysen and Schäfer 2004). This leads to friction, which is increased due to an 
insufficient lubrication at the beginning.  
Due to the intermittent operation of CHP units higher amounts of condensate can occur. 
Frequent cold starts and the resulting hot gases get in contact with cold component sur-
faces and lead to this higher amount of condensate. The condensate must be removed by 
suitable condensate traps to avoid corrosion and other defects. 
To prevent the engine from a permanent changing of the load through the intermittent op-
eration and to achieve a high service life and operating safety of the CHP units, the CHP 
manufacturers demand minimum runtimes per start. The specifications from the manufac-
turers are very different and vary between 1.5 operating hours (personal communication, 
MTU Onsite Energy GmbH on 25th May 2012) and 12 operating hours (GE Jenbacher 
2012) per start. In general, it can be said, the bigger the engine the longer the minimum 
runtime per start. However, the intermittent operation of biogas CHP units is a relatively 




new area of application for the manufacturers, which inhibits statements regarding mini-
mum runtimes in more detail yet.  
As a result of the intermittent operation, the unfavourable operating conditions lead to a 
lower service life of the engines, a reduced efficiency and an increased maintenance effort. 
Moreover, additional exhaust emissions and, if ignition oil engines are used, an increasing 
ignition oil demand must be expected during the starting and shut-down process. A com-
plete avoidance of the loads during start and shut-down is not possible. Supportive 
measures by using auxiliary equipment, as described in chapter 3.2.2.2, can decrease 
these influences significantly.  
3.2.2.2 Auxiliary Equipment for a reliable Start of CHP units 
Important auxiliary equipment to achieve a long service life and reliable starts with an in-
termittent operation of CHP units are pre-heating and pre-lubrication of the engine. In many 
modern CHP units these devices are already used. Auxiliary equipment lowers resistances 




The pre-heating of the engine is an effective way to minimise stress during the start. 
The engine components and the lubricant are heated up to a temperature of about 
56…60 °C before it starts (GE Jenbacher 2012). This is done to ensure a proper viscosity 
of the lubricant and to avoid temperature differences among the engine components. The 
cooling water circuit of the CHP unit is used for this (Zacharias 2001). 
The necessary effort is limited to the installation of a heat source, components for the cool-
ing water circuit (ability to use this circuit for heating as well) and the integration of the 
components into the engine control unit. One heating source can be heating rods, embed-
ded in the cooling circuit. Heating storages in the heating circuit of the biogas plant or the 
process heat can also be used as heat source. Existing engines can be retrofitted easily. 
Compared to the overall investment for a CHP unit the cost of additional pre-heating is low. 




The required operating time of the pre-heating depends on the mode of operation of the 
CHP unit, the duration of downtimes between the operating cycles and the available heat-
ing power. According to manufacturer requirements, downtimes lower than 2 h usually re-
quire no pre-heating. In this case the engine is still at sufficient temperature. The strategy 
of pre-heating can be either a permanent warming or can take place by periodically pre-
heating according to a defined schedule.  
The operating cost is limited to the additional electricity consumption. According to the 
manufacturers, the additional electrical power varies between 3 and 12 kWel. The major 
part of the electricity demand requires the heating rod. The power consumption of heating 
rods varies from 1.8 kWel up to 10 kWel, where higher electrical power consumptions imply 
shorter operation times of the pre-heating.  
 
Pre-Lubrication 
A further auxiliary equipment for stress reduction of intermittent operation is pre-lubrication. 
An electric pump (separate oil pump or an additional one parallel to the main oil pump) 
ensures the necessary oil pressure before the engine starts. Thus, an oil film can be 
formed. This way mixed friction is avoided. A post-lubrication is also recommended to lu-
bricate running components such as the turbocharger after the shutdown. Also a slow cool-
ing of hot components can be ensured (GE Jenbacher 2012). 
The required capacity of the pump depends on the size of the CHP unit. According to 
manufacturers, the power consumption of oil pumps can be between 2 and 5 kWel. CHP 
units up to 500 kWel usually do not need any pre-lubrication, according to manufacturers` 
information. 
3.2.2.3 Starter Systems  
Frequent starts cause higher stress for the starter components of the CHP units. Usually, 
battery powered starter systems are in operation (Zacharias 2001). A reliable start can be 
achieved by providing high starting speeds (van Basshuysen and Schäfer 2004).  
As an alternative, grid driven starter systems can be used. In this case, the engine is started 
by utilising the power from the electricity grid. The advantage of such systems is a higher 
starting speed of about 20 % in comparison to battery powered systems (van Basshuysen 
and Schäfer 2004). 




3.2.2.4 Recommendations for a Reliable Starting Performance 
To guarantee a reliable starting performance the following aspects shall be considered: 
 optimum stand-by conditions of the engine (pre-heated and pre-lubricated), 
 high starting speeds, 
 high methane content of the biogas, 
 low water content of the biogas, 
 constant gas composition between the starts, 
 guaranteed availability of gas. 
In addition to an optimum function of the system and control components, a high methane 
content of the biogas is desirable. As mentioned in chapter 4.1.2, the methane content of 
biogas varies between 45 and 64 %. According to CHP unit manufacturers, a methane 
content of at least 50 % is necessary for a reliable start. The composition of biogas under 
normal, optimum fermentation conditions is usually above this value. However, the biogas 
production and its methane content underlies fluctuations. This can lead to varying starting 
conditions. Usually, the carburettor of CHP units is set to a fixed methane content. If the 
actual methane content differs from this value the start of the engine fails. As a result, a 
stable fermentation process is necessary for a reliable starting of the engine.  
In order to handle changing methane conditions it is possible to use controllable carburet-
tors in combination with a measurement of the gas composition (Liesner and Grewe 2013). 
So it is possible to adapt the settings of the carburettor to the actual gas composition.  
3.2.2.5 Part Load Operation of CHP Units 
Another option for the flexible production of electricity is the part load operation of CHP 
units. The advantage compared to the intermittent operation at nominal load is that the 
flexibility can be reached without additional start processes. In general, biogas CHP units 
can be operated at down to 40 % of their nominal load (ASUE 2011).  
The engine is not running in its optimum conditions, which finally leads to additional stress. 
Auxiliary drive systems, the cooling circuit and the lubricant circuit are designed for the 
nominal load. With the part load operation, pumps and turbochargers no longer work at 
their optimum operating point. This causes increased lubricant consumption and auxiliary 
energy demand. 




As the reduced exhaust gas volume flow is cooled faster as compared to the base load-
operation, the part load operation is associated with a larger amount of condensate. 
Also the combustion of the fuel/air mixture is no longer in the optimum range. The engine 
is exposed to higher stress due to unburnt components of the gas mixture (Jung and Müller 
2008).  
To avoid too high mechanical stress, manufacturers recommend minimum part loads of 40 
to 50 % of the nominal load.  
In summary, part load-operation leads to an increased engine stress and to a lower effi-
ciency in the biogas utilisation. 
Figure 3.12 shows the efficiency curve of an exemplary CHP unit in part load-operation. A 
significant loss of efficiency already takes place at part loads of less than 85 %. In practice, 
even higher efficiency losses are assumed, which can vary between 1 and 2 percentage 
points (Jung and Müller 2008). 
 
Figure 3.12: Efficiency Characteristic Curve of a CHP unit (2G Energietechnik 2011) 
 
Intermittent operation at nominal load is more energy efficient than continuous operation 
at part load below approximately 90% (Jung and Müller 2008).  
High part load operating times increase the risk of losing additional electricity market rev-
enues due to the inefficient utilisation of the biogas, hence higher demand for substrate. 




It can be assumed that the CHP unit in part load operation is less stressed than in an 
intermittent operation. But an intermittent operation of the CHP unit needs a shorter oper-
ating time to produce the same amount of electricity as in part load operation. For this 
reason, a longer service life of the CHP unit in intermittent operation can be expected.  
Nevertheless, situations can arise in which the part load operation seems quite interesting 
for biogas plants. These situations can be for example starting problems due to short-term 
biological problems. Especially the heat supply of the biogas plant or external customers 








3.3 Incentives for Controllable Electricity Production 
For a useful contribution of controllable electricity production within an electricity system 
with a high amount of fluctuating and supply-dependent power output, it is necessary to 
use management instruments which enable an utilisation of the available quantity of gas 
as well as economic management instruments for a controllable electricity production. 
The trading of electricity provides appropriate incentives for a generation management. A 
distinction between energy-only markets and the market for balancing power is made.  
Among the energy-only markets the electricity volumes are traded at the stock exchange 
or off-market at the over-the-counter-market (OTC-market).  
Within the electricity exchanges for Germany, long-term products are traded at the futures 
market of the EEX Power Derivates GmbH, Leipzig, and short-term products are traded at 
the spot-markets of the EPEX Spot SE, Paris.  
In addition, a legal funding of the controllable electricity production via Biogas was intro-
duced in Germany, which is described below. 
3.3.1 Spot-Market of the EPEX Spot SE 
The spot-markets of the EPEX Spot SE offer the possibility to control the generation man-
agement.  
Among the spot-markets of the EPEX Spot SE a distinction is made between the day-
ahead auction and the intraday market.  
At the day-ahead auction, the electricity supply of each hour of the following day is traded 
until 12 p.m.. For the pricing, the marginal costs curve of the electricity production, the merit 
order, is used. This price is valid for the entire market area.  
High and low residual loads, which are influenced by the fluctuating electricity production 
from wind and photovoltaic are affecting the electricity price. High residual loads result in 
high electricity prices. If the controllable electricity production via biogas follows this price 
signal, it is ensured that the controllable electricity production via biogas takes place when 
there are high residual loads in the market area to cover, respectively the share of fluctu-
ating electricity production via biogas at the market is low.  
For illustration, Figure 3.13 shows the influence of the residual load on the electricity prices. 
Therefore, the supplied power from conventional and renewable electricity production, the 




current electricity consumption and the electricity prices on the spot-market of the EPEX 
Spot SE on 25 April 2013 are shown. With the decline in residual load by the high share of 
renewable generated electricity between 8 p.m. and 5 a.m., also the electricity prices de-
cline within this period. On this exemplary day, the highest residual loads are between 6 
and 11 a.m. and between 7 and 11 p.m. These are congruent with the electricity price 
peaks. An appropriate, on these price development adapted controllable electricity produc-
tion, enables higher revenues through the sale of electricity compared to a base load op-
eration. 
 
Figure 3.13: Electricity Price, Power Generation and Consumption  
on April 25, 2013 (Agora Energiewende 2015) 
 
The influence of the renewable electricity production on the prices of the EPEX Spot SE 
day-ahead auction can also be shown in the development of the average electricity prices 
of each single hour within the last years (Figure 3.14). It can be clearly seen that the level 
of the electricity prices decrease from year to year. The average electricity price in 2011 
was 51.1 €/MWh. In 2014, the average electricity price of the day-ahead auction has 
dropped to 33.6 €/MWh. This is due to the expansion of renewable energies with the as-
sociated increase in the share of electricity from renewable energy sources in the gross 
electricity consumption of 20.4 % in 2011 to 25.5 % in 2013 (BMWI 2015). In 2017 the 
average electricity price of the day-ahead auction was 33,1 €/MWh. The course of the 
electricity prices is similarly volatile as in previous years. 






Figure 3.14: Development of Average Electricity Prices at the EPEX Spot SE Day-Ahead Auction  
 
On the intraday market of the EPEX Spot SE 15-minute electricity contracts are traded. 
The trade of each 15-minute contract takes place from 3 a.m. of the previous day to 45 
minutes before delivery. The 15-minute contracts allow to respond to deviations regarding 
the consumption and production forecasts.  
As shown in Figure 3.15, the average electricity prices at the day-ahead auction and the 
intraday market are almost congruent.  
 
Figure 3.15: Comparison of Average Electricity Prices of the Day-Ahead Auction  
and the Intraday Market 2011 
 




An examination of the two markets in terms of the minimum and maximum electricity price 
values (Figure 3.16 and Figure 3.17) shows that the day-ahead-market is distinctly less 
volatile than the intraday market.  
 
 
Figure 3.16: Candlestick Chart of the Average Electricity Prices at the Intraday Market 2011 
 
 
Figure 3.17: Candlestick Chart of the Average Electricity Prices at the Day-Ahead Auction 2011 
Both spot-markets of the EPEX Spot Se are suitable for the aimed generation management 
and comparable electricity prices are achieved. Since the electricity prices at the Day-
Ahead Auction are determined the day before, the Day-Ahead Auction is recommended as 
control instrument for the controllable electricity production via biogas plants. With the Day-
Ahead Auction, future price developments can be better and more predictable integrated 
in the electricity production schedule.  
  




3.3.2 Balancing Power  
The provision of balancing power serves to guarantee the balance between electricity pro-
duction and consumption in case of deviations in the supply and purchasing behavior 
based on forecasts of deliveries and purchase of the energy-only markets. The balancing 
power is tendered out collectively by the German transmission system operators via the 
internet platform regelleistung.net. Aim of the balancing power is to keep the nominal fre-
quency of the grid at 50 Hz. A distinction is made between positive and negative balancing 
power. Positive balancing power means that the power of the electricity production is in-
creased. Negative balancing power means a reduction of the power of the electricity pro-
duction.  
Further, distinctions are made between three types of balancing power (Amprion n.d.): 
 Primary Balancing 
Power: 
Is obtained automatically from the transmission operator from 
controllable power plants. Availability within 30 seconds. Par-
ticipating power plants are keeping reserve production ca-
pacities free. 
 Secondary Balancing 
Power: 
Is obtained automatically from the transmission operator from 
controllable power plants. Availability within 5 minutes. Is ini-
tiated by the transmission area operator, in which the in-
creased consumption/production was originated. 
 Minute Reserve Requested by the transmission system operator from each 
supplier. Used for longer pending use of secondary control 
power in particular by power plant outages, usually as sched-
ule supply on the full quarter of an hour. An activation and 
deactivation within 15 minutes must be possible.  
In accordance with § 22 para. 2 Energiewirtschaftsgesetz (EnWG), the German transmis-
sion grid operators have to carry out a tendering procedure for the provision of balancing 
power. For the participation at this procedure the participants must be pre-qualified. The 
requirements for the pre-qualification of participation in the balancing power market are 
defined in annex D of the transmission code 2007 (VDN 2007a) 
Since biogas plant operators have the possibility to gain an additional revenue with the 
supply of balancing power, the main tasks of the biogas operation for the prequalification 




are described below. Which requirements have to be met depends on the type of balancing 
power. 
For the prequalification to participate in the primary balancing power it must be ensured 
that the offered control range per technical unit is not less than ±2 MW (VDN 2003). The 
offered primary balancing power must be available throughout the entire offer period.  
Secondary balancing power is tended for the duration of one week in individual time 
slices of each hour. A distinction is made between major and minor time and between 
negative and positive balancing power. Minor time is between 00:00 to 08:00 am. and be-
tween 08:00 to 12:00 pm.. On Saturdays, Sundays and national holidays the whole day is 
minor time (regelleistung.net n.d.). The minimum offer for is 5 MWel (regelleistung.net n.d.). 
In contrast to the primary balancing power, this value refers to the total tendered power. 
So the pooling of capacities is possible, thereby the participation of biogas plants at sec-
ondary balancing power is possible. The prequalified control power has to be activated or 
deactivated within 5 minutes. The maximum time to be covered is 15 minutes per call. 
Regarding the reliability, there has to be a proved time availability of the offered power of 
at least 95 % for the duration of the tendering period (FNN 2009). 
As set in the transmission code (VDN 2007b), the call of secondary balancing power takes 
place automated in accordance to the IEC standard 870-5-101. The regulations for the 
pooling of several plants are set in FNN 2009. 
In comparison to the secondary balancing power, the tending of minute reserve is carried 
out daily over periods of 4 hours. The minimum set power is 5 MW. Also at the minute 
reserve, the pooling of several plants is possible. The operation availability must be 100 %. 
If the operation availability is less than 100 %, it is possible to prequalify separate plants 
within a pool (VDN 2007b).   
Therefore, for the participation at the balancing power market only the markets of second-
ary balancing power and minute reserve are worth considering.  
In both markets the providing readiness of power is remunerated via a power price. If bal-
ancing power will be actually required, the electrical work is remunerated via a working 
price. 
It has to be stated, that the providing of balancing power is a system service for the elec-
tricity grid. The service is provided unplanned and in short term. Thus, by participating in 




the balancing power market no balance of the residual load, which corresponds with the 
demand of controllable electricity production, as described in chapter 2.2.1 takes place.  
3.3.3 Policy Incentive Funding 
Within the EEG 2012 and the introduction of the market bonus scheme and the flexible 
premium, instruments were created by the legislator to incentivise the controllable electric-
ity production via Biogas plants.  
3.3.3.1 Market Bonus Scheme 
The introduction of the market bonus scheme enables biogas plants to obtain higher re-
munerations in comparison to the ordinary remuneration for the electricity production via 
biomass according to § 27 EEG 2012. The related regulations are set in in §§ 33a till 33i 
EEG 2012. In the EEG amendment of 2014, this regulations are continued in general with 
§§ 34 till 36 EEG 2014. 
Core of the market bonus scheme is the optional market bonus. If a plant changes to the 
market bonus scheme, the plant renounces the ordinary EEG remuneration. The produced 
electricity can be sold directly to third parties or on the stock exchange. The optional market 
bonus is intended to cover the price difference between the market value of the produced 
electricity and the regular EEG remuneration. It is calculated according to (3): 
𝑀𝑎𝑟𝑘𝑒𝑡 𝐵𝑜𝑛𝑢𝑠 = 𝐴𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒 − 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 (3) 
The assumed application value in (3) corresponds to the theoretically entitled regular re-
muneration plus a value of 0.2 ct/kWh (since 01/01/2015). The reference value corre-
sponds to the actual monthly average value of the hourly contracts on the spot market of 
the EPEX Spot.  
The market premium can be claimed if: 
 no avoided grid utilisation is claimed, 
 the plant can be remotely controlled § 6 EEG 2012 and § 36 EEG 2012 and  
 the electricity is balanced in a balancing or sub-balancing group, in which only elec-
tricity from renewable sources according is traded.  
Figure 3.18 illustrates the remuneration structure for the market bonus scheme compared 
to a regular EEG remuneration. Since for the claiming of the market bonus a flexible oper-
ation of the electricity production is not necessary, a higher remuneration in comparison to 




the theoretically entitled regular remuneration is already possible in baseload operation. 
Through a market-adapted operating mode of the electricity production revenues beyond 
the monthly average value of the spot market of the EPEX Spot are possible.  
 
 
Figure 3.18: Electricity Remuneration with the Market Bonus Scheme 
 
To get access to the markets, the produced electricity has to be traded via an electricity 
trader. Usually, the electricity producers are paid pro rata on the additional earnings. Addi-
tional earnings in comparison to the monthly average value of the spot market of the EPEX 
Spot SE can be achieved by market optimised electricity production schedules or through 
a clever trading of the produced electricity at different markets by the trader, for example 
the participation at the balancing power markets.  
 




3.3.3.2 Flexible Premium 
Since the controllable electricity production via biogas is coupled with investments in addi-
tional electricity production- and if necessary additional heat- and gas storage capacities, 
the electricity generation costs connected with the flexible and controllable electricity pro-
duction are more expensive than a regular base load operation. Under the EEG 2012 and 
§ 33i with the flexible premium (FP) a capacity component, which rewards the provision of 
higher electricity production capacities as necessary for a base load operation, was intro-
duced in order to enable an economic realisation of a flexible electricity production. The 
flexible premium can be used in addition to the market premium. The entitlement to the 
premium consists for a period of ten years after the first application. Therefore, the tech-
nical suitability of the plant for the demand oriented electricity production has to be certified 
within a report of an accredited environmental verifier. In the course of the certification a 
three-day trial operation of the demand oriented operation has to be performed. 
A demand oriented operation of the electricity production takes place if agreements or tar-
gets from the electricity producer and electricity trader are respected. An example of this 
is if the economic target of the plant operator and the electricity trader is to surpass the 
average spot prices (Grantner n.d.). 
The amount of the capacity component (CC) is 130 € per kW flexibly provisioned additional 
installed capacity (Padditional) and year. 
Padditional is calculated by the difference between the installed electrical power (Pinst) and the 
rated power (Prated). The rated power of the biogas plant is calculated by the quotient of the 
sum of the kilowatt hours generated in the respective calendar year and the sum of the 
complete time hours of the respective calendar year. In addition, a correction factor fcor was 
introduced for the calculation of Padditional, which compensates the typical utilisation rate of 
biogas plants. For biogas plants with on-site electricity production fcor is 1.1.  
Thus, Padditional is calculated following (4): 
𝑃𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 = 𝑃𝑖𝑛𝑠𝑡 − (𝑓𝑐𝑜𝑟 × 𝑃𝑟𝑎𝑡𝑒𝑑)   (4) 
The aim of the flexible premium is to create an actual flexibility of the electricity production. 
For this purpose, Padditional is set deviated as follows: 
 Padditioal = 0, if Prated ≤ 0,2*Pinst 
 Padditional = 0,5*Pinst, if Padditional (according to (4)) ≥ 0,5*Pinst 










      (5) 
3.3.4 Chapter Summary 
The analysis of the incentives for a controllable electricity production shows, that with the 
Spot markets of the EPEX Spot SE, existing markets are available, which are providing 
financial incentives to meet the aspirations for the demand driven controllable electricity 
production (see chapter 2.2.1). Especially the day-ahead market enables a predictable op-
eration of the controllable electricity production adapted to a prognosticated residual load. 
For this reason, the calculated additional revenue within the concept development refers 
to the day-ahead markets of the EPEX Spot SE. 




4 Concept Development 
Basis of the concept development is an economic, and in the sense of the power grid 
meaningful use of the existing flexibilities of a biogas plant. In this context plant concepts 
with different flexibilities, defined by the ratio of the installed electricity production capaci-
ties to the rated power and the gas storage volume, are defined. The assessment of the 
economy is done by using different electricity market optimised schedules for the electricity 
production  
4.1 Parameter Study 
The concept development as well as the assessment of the economy is based on a pa-
rameter study. Thereby, different rated powers of biogas plants are considered and the 
ratio of the installed electricity production capacity to the rated power, the gas storage ca-
pacities and electricity production strategies are varied.  
In order to consider a representative cross section of typical rated powers of agricultural 
biogas plants following rated powers are taken into account: 
 Prated = 250 kWel 
 Prated = 550 kWel 
 Prated = 750 kWel 
 Prated = 1,000 kWel 
The ratio of the installed electricity production capacities to the rated power are varied as 
shown in Table 4.1. To restrict the huge potential for different configurations, the concepts 
are based on existing biogas plants. That means in relation to Figure 3.3 that before the 
modification of the biogas plants one CHP unit (CHP1) with the capacity of the rated power 
was already installed. The capacity of the second new additional installed CHP unit (CHP2) 
corresponds to the necessary capacity, which is needed to reach the required total installed 
capacity. 
 


















1.5 375 175 
2 500 250 





1.5 825 275 
2 1,100 550 





1.5 1,125 375 
2 1,500 750 





1.5 1,500 500 
2 2,000 1,000 
3 3,000 2,000 
 
To investigate the influence of the consideration of current electricity prices and flexibility 
of different control strategies on the economy of each design, different schedules are con-
sidered: 
1. Schedule optimised regarding the prices of EPEX Day-ahead – “average day” 
 one schedule adapted on the prices of each hour of an average day for a whole  
 year  
2. Schedule optimised regarding the prices of EPEX Day-ahead – “average week”  
 one schedule adapted on the prices of each hour of an average week for a  
 whole year  
3. Schedule optimised regarding current prices of the EPEX Day-ahead “year” 
 Daily varying schedule over one year 
The gas storage volume of each concept depends on the rated power and varies between 
the 6, 12 and 24 times of the amount of biogas which is produced within one hour.  




To distinguish the large number of variants, following nomenclature is used: 
 Pinst/Prated - Schedule Number – Gas Storage Capacity  
For example: “1.25-1-6” means  
 Pinst/Prated = 1.25 
 Optimised schedule 1 – average day 
 Gas storage capacity: 6 h  




4.2 Control Strategies 
In order to create control strategies which enables a meaningful use of the flexibilities of 
biogas plants in an economic and technical way, the Institute of new Energy Systems of 
the Technische Hochschule Ingolstadt developed different optimised electricity production 
schedules (Bär 2016). Bär 2016 used an optimisation tool, based on a mixed integer linear 
algorithm. This optimisation tool is capable to generate electricity production schedules, 
which are optimised on a time-dependent price signal. As input value a time-dependent 
biogas production is used. The optimization is subjected to the restriction of the gas storage 
and the electricity production capacity. These correlations are summarised in Figure 4.1. 
As further restriction, it is determined that the electricity production shall only take place 
with full load.  
 
Figure 4.1: Information Flow of the Optimisation Tool (Bär 2016) 
 
As shown in Formula 6 and 7, the aim of the objective function of the optimisation is to 
maximise the revenue generated by the electricity sales.  
 









𝑛=1    (6) 
 
with:  rCHP,n,t  = revenue at time step t [€] 
n  = number of the CHP 
N   = total number of the CHPs 
t  = time step 




× 𝑒𝐸𝑃𝐸𝑋,𝑡 (7) 
 
 with:  rCHP,n,t  = revenue at time step t [€] 
PgenCHP,el,n,t = electrical power of CHP n at time step t [kWel] 
eEEPEX,t  = electricity price of EPEX Day-Ahead Auction at time step t  
    [€/kWel] 
 
As price signal, the electricity prices on the EPEX Day-ahead auction of the German mar-
ket area are used. In the following, the developed schedules refer to the electricity prices 
of the year 2014. 
The varying parameters, described in chapter 4.1 are influencing the developed schedules 
in different ways. Depending on the price signal it is not possible or necessary to exploit 
the full flexibility of the biogas plant. These correlations are described in the following. 
As example for the “average day” price signal Figure 4.2 shows the optimised schedule for 
the variant 2-1-12 for a rated power of 550 kWel. As can be seen by the contemplation of 
the gas storage fill level, only 60 % of the entire gas storage has to be exploited for the 
optimised schedule.  





Figure 4.2: Electricity Production Schedules and Gas Storage Fill Level (12 h Capacity) for “Average Day”  
If the schedule „average day“ runs 365 days a year, the specific additional revenues on the 
electricity marked displayed in Figure 4.3 are reached. The specific additional revenues 
per year are stated specifically per kW of rated power (€/kWrateda). This enables a transfer 
of the results to different plant sizes. 
Time [h]





Figure 4.3: Specific Additional Revenues per Year for Schedule “Average Day” 
An increase in the specific additional revenue is achieved already at a Pinst/Prated ration of 
1.25. Up to the ratio of 1.5 there is only a small influence of the gas storage capacity at the 
additional revenues. A noticeable increase of the influence of the gas storage capacity on 
the additional revenues can be stated from the ratio of Pinst/Prated 1.75 on. The maximum 
specific revenues in this consideration of the schedules for “average day” is achieved with 
57.46 €/kWrateda at a gas storage size of 24 hours and a ratio of Pinst/Prated of 3. 
Since a gas storage capacity of 8 h is sufficient to reach the optimum “average day” sched-
ule, it is irrelevant for the scheduling whether a gas storage capacity of 12 h, or 24 h is 
available. Higher revenues are not possible with an installation of larger gas storage ca-
pacities. 
Figure 4.4 displays a schedule for variant 2-2-12 and Figure 4.5 one for variant 2-2-24. 
Both schedules are for a rated power of 550 kWel. Within these examples, the schedule is 
optimised regarding the “average week” price signal. As can be seen, the prices on the 
EPEX Spot SE day-ahead auction are on the working days (hour 1 to hour 120) higher as 
on the weekends (hour 121 to 168). For this reason, it is meaningful for the schedules 
optimised regarding the “average week”, that on working days more biogas is converted 
into electricity as on the weekend and during the weekend the installed gas storage capac-
ities have to be used. The influence of the gas storage capacity on the schedules can be 




seen by a comparison of the gas storage fill levels in Figure 4.4 and Figure 4.5. At a gas 
storage capacity of 24 h, it is possible to shift the electricity production for longer periods 
to use the higher electricity prices on Monday and Tuesday (hours 1 to 48). 
 
Figure 4.4: Electricity Production Schedules and Gas Storage Fill Level (12 h Capacity) for “Average Week” 





Figure 4.5: Electricity Production Schedules and Gas Storage Fill Level (24 h Capacity) for “Average Week” 
The influence of the gas storage size on the reachable additional revenue is also reflected 
in the visualisation of the specific additional revenues (see Figure 4.6). Already at a 
Pinst/Prated ratio of 1.25 a noticeable difference regarding the revenues with different gas 
storage sizes can be considered. At a Pinst/Prated ratio of 3 and a gas storage capacity of 
6 h specific additional revenues of 56.85 €/kWrateda can be achieved. With a gas storage 
capacity of 24 h specific additional revenues of 78,29 €/kWrateda are achievable.  
 





Figure 4.6: Specific Additional Revenues per Year for Schedule “Average Week” 
Figure 4.7 illustrates the possible specific additional revenues for a daily optimised sched-
ule (price signal “year”). With an increasing ratio of Pinst/Prated a clearly rising of the gas 
storage capacity can be reflected. At a Pinst/Prated ratio of 3 and a gas storage size of 6 h a 
specific additional revenue of 63.81 €/kWrateda can be realised. With 92.80 €/kWrateda, the 
highest specific additional revenue in this investigation are reached at a Pinst/Prated ratio of 
3 and a gas storage capacity of 24 h. 





Figure 4.7: Specific Additional Revenues per Year for Schedule “Year” 
 
The monetary most promising scheduling variant is based on a daily changing price signal. 
With such schedules it is possible to achieve higher revenues of up to 62 % in comparison 
to schedules based on the daily average. To fulfil such flexible schedules, it is a challenge 
for the plant operators and electricity traders.  
 
  




4.3 Economic Analysis 
In the following, the economics of biogas plants for controllable electricity production is 
investigated. The expected occurring additional cost and additional revenues are taken 
into account for a period of 10 years, the term of the flexible premium (see chapter Fehler! 
Verweisquelle konnte nicht gefunden werden.). 
 
4.3.1 Methodology 
Regarding the accruing costs, the economic analyses are divided in four areas. Only the 
additional costs for the flexibilisation of the biogas plant are considered.  
 Capital related costs 
 Supply related costs 
 Operational related costs 
 Other costs 
Capital Related Costs 
Within the capital related costs, all additional investments are considered 
 Additional CHP – Installed capacity (Pinst) minus rated Power (Prated). 
o The costs are calculated according to ASUE 2014. Additionally, 60 % extra 
costs for the installation of the additional CHP and 2 % for the flexibilisation 
auxiliary equipment are estimated.  
 Additional Gas Storage – An existing gas storage for a period of 6 h of the produced 
biogas quantity is assumed. Gas storages capacities beyond 6 h are included in the 
capital related costs. 
o The costs for air supported double layer systems are calculated according 
to quotations of the German market leader Sattler Ceno TOP-TEX GmbH. 
In addition, an extra surcharge for the installation of additional supporting 
air blowers is added.  
 Fill Level Monitoring – A water gauging system inclusive control and installation 
o The costs are fixed at a general charge of 10,000 € according to quotations 
of the manufacturer Seitz Electric GmbH. 
 Gas Conditioning / Gas Pipe System – Gas line and gas treatment (activated car-
bon filter / dehumidification) adapted to the capacity of the additional CHP. 




o 85 €/kWel of the capacity of the additional CHP are estimated 
(Keymer 2013). 
 Control System – Adaptions for the flexibilisation with regard to the control system.  
o According to quotations of the control manufacturer Burghart GmbH & CO 
KG, a general charge of 10,000 € is estimated. 
 Transformer / Grid – Adjustments of the feed-in power of the transformer respec-
tively the grid according to the capacity of the CHP. 
o 80 €/kWel of the capacity of the additional CHP are estimated. 
The annuity method is used to calculate the annual repayment amounts. In contrast to the 
repayment loan, the rate to be paid remains constant over the entire maturity of 10 years. 
This requires a constant interest rate for the loan, which is set at 2 %. 
 
Supply Costs 
The energy costs of the additionally installed consumers are listed in the supply costs. As 
electricity price reference, 21 ct/kWhel are charged. The supply costs are broken down as 
follows. 
 Additional Parasitic Energy CHP – Electricity consumption by auxiliary equipment 
and intermittent operation. 
o Each cycle leads to an electricity consumption of 10 kWhel. 5 CHP cycles per 
day are assumed. 
 Parasitic Energy Gas Storage – Based on offers for air supported double layer 
systems, the electrical output of the supporting air blowers depends on the rated 
power of the biogas plant.  
o A running time of the air blowers of 2,920 h/a through the flexibilisation is 
assumed. 
The present value method (compounding) is used to calculate the annual supply costs. 








Operational Related Costs  
The operational related costs include items such as the servicing, maintenance and in-
spection of the additionally installed technical facilities.  
 CHP - Maintenance costs through flexibilisation. 
o Additional to the maintenance costs according to ASUE 2014, 5 % extra 
costs per installed kWel is estimated. 
 Gas storage - Maintenance costs through flexibilisation. 
o 3 % of the investments for gas storage and fill level monitoring per year. 
 Gas Conditioning / Gas Pipe System – Maintenance costs mainly for activated 
carbon filters. 
o 1 % of the investment costs for the gas pipe system / gas conditioning per 
year. 
 Control System - Maintenance costs through flexibilisation. 
o 3 % of the investment costs for the control system per year. 
 Transformer / Grid - Maintenance costs mainly for the transformer. 
o 1 % of the investment costs for transformer / grid per year. 
 Amount of Work – Additional required work for the plant operator through flexibili-
sation.  
o An increase of 10 % of the normal working hours (6 h/d for a 500 kWel bio-
gas plant (KTBL 2009)) is assumed. The costs per working hour are 15 €/h. 
To determine the present value of future payments, the present value method (compound-









The other costs include one-off costs as well as annual recurring cost items. These are 
broken down as follows. 
 Planning – Planning of conversion measures. 
o A total of 40,000 € is charged for the planning. 
 Official Permit 
o A total of 8,000 € is charged for the necessary permits (Keymer 2013). 
 Reports – Reports regarding the controllable electricity production (e.g. report of an 
accredited environmental verifier). 
o A total of 3,500 € is charged for the necessary reports. 
 Insurance 
o 0.5 % of the capital related costs are charged for the necessary insurances 
per year. 
For the calculation of the annual other costs, the present value method (compounding) is 
used for the annual recurring cost items and the annuity method is used to calculate the 
annual repayment amounts of the one-off costs. 
 
Additional Revenues 
To quantify the additional revenues by means of the controllable electricity production, the 
following items are taken into account. 
 Flexible Premium – See chapter 3.3.3.2 
 Application Value – See chapter 3.3.3.1 
 Additional Market Profits – See chapter 4.2 
 
Cost-Revenue Comparison 
To evaluate the costs and revenues through the flexibilisation of the electricity production 
of biogas plants, the following key figures are determined.  
 Annual profit, respectively loss 
 Return on investment 
 Additional electricity generation costs through flexibilisation 




All these key figures are summarised in overview sheets (see Table 4.2). The overview 
sheets of every variant of the parameter study are in the appendix. 









Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,015 2,208,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 43.56
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 594,864.47
Sum 662,241.96 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,129.97 7,317.99 7,464.35 7,613.64 7,765.91 7,921.23 8,079.65 8,241.25 8,406.07 8,574.19 8,745.68
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 36,256.82 3,311.21 3,377.43 3,444.98 3,513.88 3,584.16 3,655.84 3,728.96 3,803.54 3,879.61 3,957.20
Other Costs Total without Interest 87,256.82
Sum 93,033.35 8,988.86 9,055.09 9,122.64 9,191.54 9,261.81 9,333.50 9,406.61 9,481.19 9,557.26 9,634.86
Costs 878,888.92 86,502.26 86,794.27 87,092.12 87,395.92 87,705.80 88,021.88 88,344.28 88,673.13 89,008.56 89,350.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 262,313.61 23,956.19 24,435.32 24,924.02 25,422.50 25,930.95 26,449.57 26,978.56 27,518.13 28,068.50 28,629.87
Sum 940,190.85 97,942.19 96,970.61 96,037.05 95,141.16 94,282.58 93,460.97 92,676.01 91,927.40 91,214.83 90,538.04
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 11,439.93 10,176.34 8,944.94 7,745.24 6,576.78 5,439.09 4,331.73 3,254.27 2,206.28 1,187.35
Return on Investment 2% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019
General Conditions Biogas Plant General Conditions 





The cumulative profit / loss as well as the average return on investment and additional 
electricity generation costs through flexibilisation over 10 years for the different rated pow-
ers are shown in Table 4.3 to Table 4.6. 
The return on the individual variants, shown in Table 4.3 to Table 4.6, is divided into three 
types: 
 Green: Return > 2 % 
 Yellow: Return 0 % - 2 % 
 Red:  Return < 0 % 
Based on the parameter study, it can be seen that only the variants with high rated power 
(750 kWel respectively 1,000 kWel) achieve a return higher than 2 % over the 10-year run-
ning time. The highest returns are reached, if no additional investment for the gas storage 
are necessary and a schedule, flexible as possible, is used.  
 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The influence of the varied parameters on the result is discussed below. 
 
Rated Power 
Due to the relatively high additional electricity generation costs of the concepts for 
250 kWel and 550 kWel it is not possible to reach a positive respectively an economic 
return. For concepts with a rated power of 750 kWel and 1,000 kWel returns of over 3 % 
respectively 4 % are achievable. 
 
Ratio Pinst / Prated 
The individual ratios of the installed electricity production capacities to the rated power are 
evaluated as follows: 
 1.25  
o The achieved premium as well as the additional revenues on the electricity 
market cannot cover the emerging investments. Thus, from an economic 
point of view this performance ratio is not recommended.  
 1.5  
o The achieved flexible premium as well as the additional revenues on the 
electricity market cannot cover the emerging investments. Thus, from an eco-
nomic point of view this performance ratio is not recommended.  
 2  
o The achieved flexible premium as well as the additional revenues on the 
electricity market can cover the emerging investments. Thus, this perfor-
mance ratio is recommended.  
 3  
o The achieved flexible premium as well as the additional revenues on the 
electricity market can cover the emerging investments. Thus, this perfor-
mance ratio is recommended. Through the design of the flexible premium 




(see chapter 3.3.3.2), the effect of the flexible premium decreases at 
Pinst/Prated ratios over 2.  
 
Control Strategies 
Highly flexible schedules are a decisive factor for the economy of flexible biogas plants. 
Especially when large gas storage capacities are used. 
 
Gas Storage Volume  
Small gas storage capacities can be profitable, if it is not necessary to invest in additional 
gas storages. The advantage of large gas storages is particularly evident in the case of 
high installed electricity production capacities. However, an investment in larger gas stor-




The economic efficiency of the concepts with high gas storage capacities fail due to the 
assumed investment costs for the expansion of the gas storage. In the case of a doubling 
of the installed electricity production capacity in comparison to the rated power, ap-
prox. 68 % - 80 % of the total costs (depending on the rated power) are capital related 
costs. As an example, the investments assumed for the variants 2-3-6 and 2-3-24 at a 
rated power of 550 kWel are broken down in figure Figure 4.8.  




Variant 2-3-6 Variant 2-3-24 
  
Investment Costs Total: 594,864 € Investment Costs Total: 710,404 € 
Figure 4.8: Distribution of investment costs for 2-3-6 and 2-3-24 
 
If an existing plant already has larger usable gas storage volumes than assumed, or 
changes with regard to the grid connection are not necessary, the investments are corre-
spondingly lower. For example, if it is not necessary to invest in additional gas storage 
capacities and if it also not necessary to add the grid connection, the return on investment 
of variant 2-3-24 raises from 0.66 % to 4.11 %. This shows how the prerequisites at the 
respective plants are influencing the economic efficiency of the retrofitting of biogas plants 
to controllable electricity production. 
4.3.3 Summary 
The economic efficiency of the plant concepts, considered within the parameter study, has 
to be classified as moderate. Under the given conditions, it is only possible for concepts 
with high rated powers of 750 kWel or 1,000 kWel to implement economic effective concepts 
for the controllable electricity production. 
If, contrary to the assumptions, additional investments can be avoided, significantly higher 
returns are possible. 
Especially in the case of large gas storage and high installed electricity production capac-
ities, it is useful to implement as far as possible flexible schedules.  




In the end, the economic effectiveness of the controllable electricity production depends 
on the biogas plant. If appropriate gas storage capacities are already installed, the retrofit-
ting to controlled electricity production is also for economic reasons an option. 
 




5 Implementation and Demonstration of Controllable Elec-
tricity Production via Biogas Plants 
5.1 Demonstration Plant 
For the demonstration of the controllable electricity production, the biogas plant “BG Zeller-
feld” (Table 5.1) was made available. The BG Zellerfeld was built between 2011 and 2012 
and is jointly operated by three farmers. The commissioning of the plant took place in 2012. 
 
Figure 5.1: BG Zellerfeld 
Digester and post-digester of the plant are designed as a partly subterraneous reinforced 
concrete tanks with a volume of 1,800 m³. The digestate storage-tank is also a partly sub-
terraneous reinforced concrete tank, covered by an air supported double layer system as 
gas storage is used. The digestate storage-tank has a diameter of 32 m and a capacity of 
6,400 m³ is the usable flexible volume of the gas storage 2,700 m³ 
At the commissioning of the plant, a spark-ignition engine with an electrical power of 
549 kWel was installed. The engine was operated with a rated output of 500 kWel. 
As part of the conversion to the controllable electricity production in 2013, an additional 
cogeneration plant with an electrical power of 889 kWel was installed. Simultaneously to 
the commissioning of the additional CHP, the rated output of the biogas plant was in-
creased to 700 kWel. The plant data is summarised in Table 5.1. 
 




Table 5.1: Key Figures of BG Zellerfeld 
Rated Power Approx. 700 kWel 
Installed Power 1.438 kWel  
   CHP 1: 549 kWel  
   CHP 2: 889 kWel  
Usable Gas Storage Volume 2.700 m³  
Air Supported Double Layer System 
Used Substrate Cow Manure 
Rye Silage (whole plant)  







Adjustments for the controllable electricity production 
As part of the conversion for the controllable electricity production, the gas line, the gas 
storage and the gas utilisation according to the requirements were adapted to the flexible 
operation.  
As recommended in Chapter 3.2.2.2, both CHP units are equipped with a pre-heating and 
pre-lubrication system. The pre-heating consist of an electric heater and a water pump 
integrated in the primary water circuit of the CHPs. During standstill of the engine, the 
temperature of the coolant is kept constantly at about 60 °C. The pre-lubrication consist of 
an oil pump, integrated in the oi circulation of the engine. The pump starts to build up the 
oil pressure 1 minute before the start of the engine. In order to cool down the turbochargers, 
the oil pressure is held 15 minutes after the engine stop. 
The fuel supply for both engines takes place via separate gas lines incl. gas drying gas 
cooler and fine desulphurisation via activated carbon. To ensure the quality of the gas at 
the CHPs, the gas line gets purged with purified gas from the gas storage prior to the CHP 
start.  
For the temporary storage of the gas, the existing air supported double layer gas storage 
over the digestate storage tank with an usable volume of 2,700 m³ is used. With the instal-
lation of additional gas utilisation capacities, the maximum gas extraction rises from about 
250 Nm³Biogas/h to about 750 Nm³Biogas/h. So the capacity of the air blower, which provides 




the supporting air for the gas storage was adjusted accordingly in order to ensure the sta-
bility of the tank cover.  
The existing rope system for the measurement of the gas storage fill level was supple-
mented by a water gauge system as described in Chapter 3.1.1.3 with three water gauges. 
5.2 Operation and Electricity Production Concept 
Aim of the controllable electricity production at the BG Zellerfeld is to achieve a higher 
remuneration for the produced electricity by the use of the market bonus scheme, intro-
duced under the EEG 2012 and the gained possibility of the direct trading. For this purpose 
the produced electricity is traded via an electricity trader.  
To achieve higher remunerations for the plant operators the gas utilisation capacities were 
increased as described. By taking advantage of the gas storage capacities, it is possible 
to adapt the electricity production of the demonstration plant on the control instrument, the 
electricity market.  
The created flexibility of the plant can be described as below: 
 The usable gas storage volume of 2,700 m³ is sufficient to store the gas production 
of 6 h at a related to rated output of 700 kWel. 
 With the installed power capacity, the full gas storage can be emptied within ap-
prox. 6 h. Thereby, the further gas production within this period is taken into ac-
count. 
Based on the methodology described in chapter 4.2, optimised schedules for the BG 
Zellerfeld were created, which are taking the technical possibilities of the components 
and the installed infrastructure into account. Figure 5.2 shows a developed electricity pro-
duction schedule of the BG Zellerfeld and the resulting fill level of the gas storage for a 
single day.  





Figure 5.2: Optimised Schedule of BG Zellerfeld 
The input of the schedule is done manually by the plant operators in consultation with the 
electricity trader via the system control. So the schedule can be individually adapted to the 
current electricity prices, the current gas production or CHP maintenances. The settlement 
with the electricity trader takes place via the ¼-hour measurement of the registered power 
measurement of the energy supplier.  
The BG Zellerfeld shares the grid connection point with several ground-mounted PV plants 
with a total maximum feed-in power of 5,000 kWel. These PV plants are also operated by 
the operators of the BG Zellerfeld. With the total feed-in power of the biogas plant of 
1,438 kWel there are in total 6,438 kWel attached to the grid connection point.  
As shown in Figure 5.3 the shared grid connection point is designed for a maxim feed in of 
5,000 kWel. Thus, the capacity of the connection point is too low to ensure a simultaneous 
maximum feed-in of the biogas plant and the ground-mounted PV system.  
Since an expansion of the capacity of the grid connection point during the duration of the 
project could not be realised, it was necessary to take the feed-in of the PV system into 
account within the scheduling of the electricity production of the biogas plant.  
For this reason, the flexibility of the electricity production is limited during periods of high 
solar loads. Thus, a purely electricity market optimised schedule was not possible during 
the monitoring.  




Within the preparation of the implemented schedules the restriction by the grid connection 
point is taken into account according the sunshine duration and sunshine intensity as de-
scribed below: 
 During times of high radiation intensity, only the smaller CHP 1 with a nominal out-
put of 549 kWel is operated. 
 In the summer months the power of the CHP1 is additionally limited to 450 kWel 
during noon.  
The consideration of the ground-mounted PV system in the schedules is done manually 
and not foresightedly. Thus, unexpected overloads of the grid connection point occurred 
partially. Beyond this limitation, the electricity production is carried out optimised regarding 
the electricity prices as described. 
To illustrate the flexible plant operation at the BG Zellerfeld with the limitation by the grid 
connection, Figure 5.4 shows measured values from the monitoring which are representing 
a schedule of the electricity production at a current rated power of 860 kWel. For this ex-
emplary day the electricity production was limited in order to avoid an overload of the grid 
connection point to a maximum of 549 kWel between 9 am and 6 pm. This restriction re-
sults in the shown schedule, optimised regarding the electricity prices at the day-ahead 
auction of the EPEX Spot SE.  
 





Figure 5.3: Schematic Illustration of the Grid Connection of BG Zellerfeld 
 
 












5,000 kWnominal in total 
Maximum 5,000 kW





Aim of the monitoring at the demonstration plant is to ensure the electiveness of the imple-
mented measures and the analysis of the potential and limitations of the affected compo-
nents, in order to enable an optimisation of the controllable electricity production during 
practical operation 
For this purpose, in the course of the project extensive measurement technology has been 
installed at the demonstration plant, which allows a detailed scientific monitoring of the 
controllable electricity production. The measurement concept is schematically illustrated in 
Figure 5.5.  
 
Figure 5.5: Schematic Illustration of the Measurement Concept 
 
Core of the monitoring is the analysis of the gas storage. For the measurement of the gas 
storage fill level the water level gauge system described in chapter 3.1.1.3, with three water 
level gauges is used. Additionally the fill level is measured with the rope system, which 
was installed before the conversion to the controllable electricity production. So, a compar-
ison between these two systems is possible. 
In addition to the fill level monitoring the in- and outflowing biogas of the biogas storage is 
accounted. For this purpose the composition and the volume flow of the biogas are meas-
ured as illustrated in Figure 5.5. The composition of the biogas (share of CH4, CO2 and O2) 
is measured directly before and after the gas storage. The measurement of the volume 




flow takes place by using thermal gas flow meters. In order to account the two CHP units 
individually, the respective volume flow is recorded before each CHP. 
For the final accounting of the in- and outflowing amounts of energy, the water content of 
the biogas at the mass flow meters is compensated via the consideration of the gas tem-
perature (see chapter 3.2.1.1). The measurement of the temperature for the dew point 
determination of the incoming biogas takes place just before the gas storage. The deter-
mination of the water content of the CHP side of the gas storage is measured directly after 
the gas cooling unit of the gas drying system.  
For the standardisation of the gas storage content as described in Chapter 3.2.1.1, the 
temperature of the gas in the gas storage is measured in the middle of the freeboard (space 
between the maximum fill level of the residue in the tank and the beginning of the usable 
gas storage space) approximately 1.5 m away from the inner wall of the tank. In addition, 
the absolute gas pressure in the gas storage is recorded for the standardisation.  
In order to assess the impact of environmental conditions on the conditions in the gas 
storage, a weather station was installed at the plant. The ambient temperature, the relative 
humidity, the atmospheric pressure, the solar radiation and the wind speed are recorded 
at the altitude of the gas storage. 
In addition, the temperature of the substrate as well as the gas pressure conditions in all 
of the tanks are measured in order to be able to analyse corresponding effects on the 
controllable electricity production.  
To give evidence regarding the electricity production, the current generation of each CHP 
unit is recorded. Therefore the recorded values of the control unit of the CHP units are 
used.  
5.4 Monitoring Results 
5.4.1 CHP Operation 
The histogram in Figure 5.6 shows the relative frequency of the height of the current elec-
tricity production for the period from 07/01/2014 to 11/30/2014 (class width: 10 kWel). 
 





Figure 5.6: Histogram of the current electricity production  
at BG Zellerfeld (07/01/2014 to 11/30/2014) 
The main areas of the power production are confirming the implemented concept of the 
controllable electricity production described in Chapter 5.2. The histogram shows how 
many times during the considered period which power has been produced in total. At 
12.8 % of the time no electricity was produced. That means, that in the considered period 
the power generation has been suspended for 3 hours a day on average. Overall, 43.1 % 
of the measured values are in the range of 450 and 550 kWel and 33.1 % between 
1,400 and 1,500 kWel  
The visualisation of the produced electric power shows that the schedules entered from 
the operators can be reliably retraced. 
Figure 5.7 illustrates, representative for the normal operation of the controllable electricity 
production at the demonstration plant, the generated power and the current gas storage 
level between the 13th and 16th of August 2014. In comparison to that, Figure 5.8 shows 
an example of the operation of the electricity production at a day with high solar radiation. 
The rated power during the time periods shown in Figure 5.7 and Figure 5.8 were each 
about 800 kWel.  
To compensate the low utilisation of the electricity production during the conversion of the 
demonstration plant for the controllable electricity production, the rated power of the plant 
was temporarily raised to 975 kWel in order to produce the originally planned yearly amount 




of electricity. The corresponding operation schedule of the demonstration plant is illustrated 
in Figure 5.9. 
 
Figure 5.7: Normal Operation of BG Zellerfeld (August 13 to 16 2014) 
 
 
Figure 5.8: Operation of BG Zellerfeld at High Solar Radiation (Juli 20 2014) 
 





Figure 5.9: Operation at Raised Rated Power (November 21 to 24. 2014) 
 
The starts of the two CHP units were consistently reliable during the monitoring period. To 
assess the starting behaviour a typical start and shut down process of the two CHP is 
shown in Figure 5.10. The load increase of the after the power requirement of both CHP 
at 3:00 pm begins after the synchronisation of the generators to the electricity grid. CHP 1 
needs 45 seconds for the synchronisation, whereas CHP 2 starts after 90 seconds. The 
load increase of CHP 1 is carried out with about 2.5 kWel/second, that of CHP 2 with about 
32 kWel/second. The nominal load of CHP 1 is achieved after 5 minutes and 15 seconds 
after the power requirement. The larger CHP 2 reaches the nominal load after 6 minutes 
and 5 seconds after the requirement.  
For a prequalification for the participation in the secondary balancing power market (Chap-
ter 3.3.2) the start-up procedure of both CHP units lasts too long to with the currently set 
ramps for load increase. However, it is possible to adapt these ramps in agreement with 
the CHP manufacturer. 
The switch-off of both CHP units of both CHP units is completed after 2 minutes and 55 
seconds. The load reduction at CHP 1 is carried out with 3.1 kWel/second at CHP 2 with 
5.1 kWel/second.  





Figure 5.10: Electrical power during Start and Switch-Off Process 
The volume rates collected in the course of the monitoring and the detection of the gas 
composition enables an assessment of the electrical efficiencies of the CHP. The efficient 
value calculated from the measured values at nominal load at CHP 1 is between 39.5 and 
40 %, that of CHP 2 between 43 and 44 %. With that, the electrical efficiency of CHP 1 is 
slightly lower as the value specified in technical data sheet of CHP 1 of 40.7 %. In the 
technical data sheet of CHP 2 an electrical efficiency of 42 % is given. Thus the measured 
values of CHP 2 are between 1 and 2 percentage points higher than the specifications of 
the manufacturer.  
As described, CHP 1 is temporarily operated in partial load with an electrical power output 
of 450 kWel (82 % of the nominal load). During the operation in partial load, the measured 
electrical efficiency decreases at about 1.5 percentage points to 38…38.5 %. 
5.4.2 Gas Storage Operation 
The objective of the gas storage operation within the controllable electricity production is 
to exploit the available gas storage volume completely and evenly as possible. Due to the 
limitations through the grid connection point of the demonstration plant the flexibility of the 
electricity production is limited. So the schedules of electricity production could not be fully 
optimised for the available storage volume. The histogram in Figure 5.11 illustrates the 




utilisation of the available gas storage at the demonstration plant for the period between 
07/01/2014 and 11/30/2014. 
As clearly can be seen, the gas storage was not used evenly. The fill level of the storage 
are far more frequently in the range of 0 and 40 % than in the range between 60 and 100 %. 
Fill levels between 80 and 100 % are exploited only sporadically. The typical time course 
of the gas storage fill level is illustrated in Figure 5.7, Figure 5.8 and Figure 5.9.  
 
Figure 5.11: Histogram of the Gas Storage Usage of BG Zellerfeld (07/01/2014 to 11/30/2014) 
 
That the available gas storage Volume is not fully utilised leads to a relatively frequent (on 
approx. 20 % of the days in the considered period) shutdown of the electricity production 
due to an underrun of the minimum gas storage volume of 5 % of the usable volume which 
is set in the system control. The shutdown is necessary to avoid negative pressure in the 
gas storage. Such a security shut down of the electricity production is illustrated in Figure 
5.7 on August the 15th shortly before 11 pm.  
The bad utilisation of the gas storage can be attributed to an inadequate adaption of the 
feeding quantity of the digester and thereby the produced amount of biogas at the defined 
rated power of the electricity production on which the schedules are based.  
 




5.4.3 Gas Storage Conditions 
Since the volume of gases depends on pressure and temperature, it is necessary for the 
comparison of biogas yields, biogas volume information and statements about the amount 
of stored energies to refer these to standard conditions (see Chapter 3.2.1.1). Therefore, 
the temperature of the gas in the gas storage has a great influence on the storable energy.  
Figure 5.12 and Figure 5.13 show the temperature of the gas in the gas storage at the 
warmest and coldest day of the year. In order to show the influence of environmental con-
ditions on the temperature of the gas in the storage, the ambient temperature, the temper-
ature of the substrate in the residual storage tank, the temperature of the incoming gas 
from the digesters and the solar radiation are visualised.  
Generally, the temperature of the stored gas follows the ambient temperature, in summer 
as well in winter.  
The gas temperature in the gas storages does not exceed the temperature of the incoming 
gas at any time. At warm weather condition during times of high solar radiation the tem-
perature of the incoming gas, which is flowing through above ground laid gas pipes made 
of stainless steel, rises partially by 5 °C because of the radiation. At cold ambient condi-
tions the incoming gas tends to the ambient temperature. The temperature in the gas pipes 
between the digesters and the gas storage cool down by 15 °C in comparison to the gas 
temperature in the digesters to about 25 °C.  
 





Figure 5.12: Temperature in the Gas Storage and Influencing Factors (July 18 to 21 2014) 
 
Figure 5.13: Temperature in the Gas Storage and Influencing Factors (February 7 to 10 2015) 




The highest during the monitoring measured gas temperature in the storage was measured 
on 18 July 2014 (Figure 5.12) with 40 °C. The theoretical maximal storable standard vol-
ume at this time was 2,133 Nm³. This corresponds to 79 % of the absolute value of the 
usable volume. The lowest temperature of the gas in the gas storage as 3 °C on February 
8, 2015 (Figure 5.13). Based on the conditions at this time it results in a theoretical maximal 
storable standard volume of 2,570 Nm³ (about 95 % of the absolute value of the usable 
Volume). Thus, at very cold outdoor conditions up to 20 % more energy can be stored in 
the gas storage as in comparison to very warm ambient conditions. During the day the 
storable standard volume varies in summer as well in winter by up to 170 Nm³. 
A separation of the individual components of the gas in the gas storage could not be de-
tected with the installed measurement equipment. However, the methane content in-
creases in the gas storage, which is installed above the residual storage tank, by between 
0 and 1 percentage points compared to methane content of the biogas from the digesters. 
This increase is attributable to the biogas, which arises in the digestate storage tank.  
5.4.4 Gas Storage Management 
An increased focus in the case of the demand oriented biogas utilisation must be given to 
the gas storage management. Aim of the gas storage management is to control the current 
situation of the storage with sufficient accuracy. 
It must be ensured that the produced gas can be stored respectively utilised at any time. 
At the same time the scheduled demand must be covered. In order to produce demand 
oriented electricity, the produced amount of gas, the stored amount of gas as well as the 
gas demand must be known at any time.  
At the air supported double layer system, which is used at the demonstration plant, the 
measurement of the fill level of the storage takes place via the measurement of the position 
of the inner gas storage membrane. Since the pressure in the gas storage space and in 
the space between inner and outer membrane is almost identical, the gas storage mem-
brane can be formed irregular in different shapes depending on the currents in the gas 
storage space and the supporting air space. This is a challenge for the different measuring 
methods for determining the position of the inner membrane, described in Chapter 3.1.1.3.  
At the demonstration plant, a rope system and a water level gauge system with three water 
level gauges are installed. Thus it is possible to make a direct comparison of both systems. 




As illustrated in Figure 5.11, the rope of the rope system is lead in a straight line over the 
centre of the storage, whereas the three water level gauges are fixed even around the 
centre gas storage. The measured values of each water level gauge are averaged to-
gether.  
 
Figure 5.14: Schematic Illustration of the Positioning of the Installed Fill Level Monitoring Systems 
Figure 5.15 shows a direct comparison of the two systems. In the illustration an adjustment 
of the measured values of the rope system is shown. It is clearly evident that shortly after 
the adjustment, the lower fill level as well as the upper fill level of the rope system is up to 
20 percentage points lower than the values of the water level gauge system. This shows 
how difficult it is to interpret the values of the rope system. 





Figure 5.15: Comparison of the Rope System and the Water Level Gauge System 
This can be attributed to possible existing bulges of the inner membrane which are not 
detected by the rope. A controlled operation of the electricity production just by means of 
the installed rope system would not be possible due to these uncertainties. 
The measured values of the water level gauge system were throughout plausible during 
the monitoring period.  
The operating pressures of the gas storage were in a permissible area for the operation of 
the gas storage at any time. This indicates, that it is proved that the fill level limits, which 
are set in the system control of 5 % respectively 95 % of the fill level, are adequate. 
Overall, it can be stated that the exact knowledge of the measurement characteristics of 
the systems for the fill level monitoring and the conditions in the gas storage at different 
ambient conditions allows a better utilisation of the available gas storage volume for the 
purposes of the controllable electricity production. Thus, safety buffers can be reduced and 





6 Conclusions and Discussion 
The conducted investigation and demonstration shows, that through the temporarily stor-
age of the produced gas, biogas plants are technically able to shift the electricity production 
in a way, which can compensate fluctuating and supply-depended electricity production 
from wind and photovoltaics. The spot markets of EPEX Spot SE could be identified as a 
suitable control instrument. 
The developed plant concepts and control strategies enables the in Nitsch et al. (2012) 
described use of electricity production for the covering of high residual loads in a renewable 
based future electricity system.  
For the conversion of regular biogas plants into controllable electricity producers an invest-
ing in additional electricity production capacities, investments in gas storage capacities and 
measuring equipment can be necessary. This coincides with the more theoretical work of 
Gerhardt (2009) and Szarka et al. (2013).  
The costs determined in the context of the concept development are corresponding with 
the costs determined in Schmid et al. (2009), Hartman et al. (2010), Rohrig et al. (2011) 
and Keymer (2013).  
The effort to convert the operation concept must be considered in individual cases and is 
highly system-specific. Under the current subsidies and under certain conditions, it can be 
economical reasonable to implement concepts for controllable electricity production. 
To ensure a reliable operation and economic success following recommendations are 
given. 




6.1 Recommendations regarding technical Equipment  
 To ensure a reliable intermittent operation of CHP units, it is recommended to 
use preheating and pre-lubrication systems. 
 For the biogas storage, air supported double layer systems are recommended 
as most suitable for the controlled electricity production. They enable the larg-
est usable storage volumes and the most accurate fill level measurement. 
 For the gas storage management and an optimum utilisation of the gas storage 
capacities, as accurate as possible level monitoring systems are indispensa-
ble. A suitable system for filling level monitoring at air supported double layer 
systems water gauge systems with several measuring points on the storage 
membrane can be recommended.  
6.2  Recommendations regarding Concepts and Operation 
 An intermittent operation of the CHP units in full load is preferable to partial 
load operation from an economic and ecological point of view. 
 Plant concepts with at least a doubling of the installed electricity production ca-
pacities in comparison to the rated power can be classed as economic mean-
ingful.  
 The more flexible the schedule of the electricity production is adjusted to the 
current electricity prices, the higher the additional revenues and the more 







Currently, the controllable electricity production is only possible due to the effort of the plant 
operators. For a high degree of acceptance of future concepts by the plant operators an 
extensive automation of the electricity production schedule implementation is necessary. 
It must be ensured, that the plant operator retains the final control over his plant. 
In order to achieve a higher degree of flexible electricity production via biogas plants, be-
sides the on-site gas storage, the gas production must be made more flexible. Due to the 
low necessary additional investment in further technical equipment the use of the range of 
energy content and degradability of various substrates seems to be promising. 
The flexibility of the controllable electricity production can also be used for other aims than 
the stabilisation of the residual load. One promising aim is a heat-controlled operation of 
biogas plants. The heat-controlled operation of biogas plants can be carried out analogue 
to the controllable electricity production on a daily or weekly base. Also a season-depend-
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Appendix A: Parameter Study 









Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,935 1,733,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 137,232.72
Sum 152,776.42 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 58,001.24 5,297.05 5,402.99 5,511.05 5,621.27 5,733.70 5,848.37 5,965.34 6,084.65 6,206.34 6,330.47
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 8,364.30 763.88 779.16 794.74 810.64 826.85 843.39 860.26 877.46 895.01 912.91
Other Costs Total without Interest 59,364.30
Sum 65,140.83 6,441.54 6,456.81 6,472.40 6,488.29 6,504.50 6,521.04 6,537.91 6,555.11 6,572.66 6,590.56
Costs 318,408.11 30,896.66 31,095.49 31,298.29 31,505.15 31,716.15 31,931.36 32,150.89 32,374.80 32,603.19 32,836.14
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 60,192.61 5,497.18 5,607.13 5,719.27 5,833.65 5,950.33 6,069.33 6,190.72 6,314.53 6,440.83 6,569.64
Sum 144,989.11 14,752.18 14,680.66 14,614.89 14,554.85 14,500.52 14,451.87 14,408.90 14,371.57 14,339.88 14,313.81
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -16,144.48 -16,414.83 -16,683.40 -16,950.30 -17,215.63 -17,479.49 -17,741.99 -18,003.23 -18,263.31 -18,522.33
Return on Investment -7% -8% -8% -8% -8% -8% -8% -8% -8% -8%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,094 1,773,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,688
Additional Earnings Electricity Market [€/kWel; rated a] 23.85
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 137,232.72
Sum 152,776.42 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.54 1,573.39 1,604.85 1,636.95 1,669.69 1,703.08 1,737.15 1,771.89 1,807.33 1,843.47
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 58,588.24 5,350.66 5,457.67 5,566.83 5,678.16 5,791.73 5,907.56 6,025.71 6,146.23 6,269.15 6,394.53
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 8,364.30 763.88 779.16 794.74 810.64 826.85 843.39 860.26 877.46 895.01 912.91
Other Costs Total without Interest 59,364.30
Sum 65,140.83 6,441.54 6,456.81 6,472.40 6,488.29 6,504.50 6,521.04 6,537.91 6,555.11 6,572.66 6,590.56
Costs 318,995.11 30,950.27 31,150.17 31,354.06 31,562.04 31,774.18 31,990.55 32,211.26 32,436.38 32,666.00 32,900.21
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,679.93 4,876.53 4,780.91 4,687.17 4,595.26 4,505.16 4,416.82 4,330.22 4,245.31 4,162.07 4,080.46
Application Value 0,002 €/kWh 40,143.19 4,381.38 4,295.47 4,211.24 4,128.67 4,047.71 3,968.35 3,890.54 3,814.25 3,739.46 3,666.14
Additional Market Profits 65,280.29 5,961.82 6,081.06 6,202.68 6,326.73 6,453.27 6,582.33 6,713.98 6,848.26 6,985.23 7,124.93
Sum 150,103.41 15,219.73 15,157.44 15,101.09 15,050.66 15,006.14 14,967.50 14,934.74 14,907.82 14,886.76 14,871.53
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -15,730.54 -15,992.73 -16,252.98 -16,511.38 -16,768.03 -17,023.05 -17,276.52 -17,528.55 -17,779.24 -18,028.68
Return on Investment -7% -7% -7% -8% -8% -8% -8% -8% -8% -8%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,070 1,767,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 26.24
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 137,232.72
Sum 152,776.42 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64 15,277.64
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 58,582.94 5,350.18 5,457.18 5,566.32 5,677.65 5,791.20 5,907.03 6,025.17 6,145.67 6,268.58 6,393.96
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 8,364.30 763.88 779.16 794.74 810.64 826.85 843.39 860.26 877.46 895.01 912.91
Other Costs Total without Interest 59,364.30
Sum 65,140.83 6,441.54 6,456.81 6,472.40 6,488.29 6,504.50 6,521.04 6,537.91 6,555.11 6,572.66 6,590.56
Costs 318,989.81 30,949.78 31,149.67 31,353.56 31,561.53 31,773.65 31,990.02 32,210.71 32,435.82 32,665.43 32,899.63
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 71,829.51 6,559.94 6,691.14 6,824.96 6,961.46 7,100.69 7,242.70 7,387.56 7,535.31 7,686.02 7,839.74
Sum 156,626.01 15,814.94 15,764.67 15,720.58 15,682.65 15,650.88 15,625.24 15,605.73 15,592.34 15,585.07 15,583.91
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -15,134.84 -15,385.01 -15,632.98 -15,878.87 -16,122.77 -16,364.78 -16,604.98 -16,843.48 -17,080.36 -17,315.73
Return on Investment -7% -7% -7% -7% -7% -8% -8% -8% -8% -8%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,935 1,733,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 199,686.61
Sum 222,304.17 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 79,098.52 7,223.79 7,368.27 7,515.63 7,665.95 7,819.27 7,975.65 8,135.16 8,297.87 8,463.82 8,633.10
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 12,170.84 1,111.52 1,133.75 1,156.43 1,179.55 1,203.15 1,227.21 1,251.75 1,276.79 1,302.32 1,328.37
Other Costs Total without Interest 63,170.84
Sum 68,947.37 6,789.17 6,811.40 6,834.08 6,857.21 6,880.80 6,904.86 6,929.41 6,954.44 6,979.98 7,006.02
Costs 412,839.68 40,123.81 40,368.13 40,617.33 40,871.51 41,130.78 41,395.24 41,664.98 41,940.12 42,220.76 42,507.01
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 60,192.61 5,497.18 5,607.13 5,719.27 5,833.65 5,950.33 6,069.33 6,190.72 6,314.53 6,440.83 6,569.64
Sum 144,989.11 14,752.18 14,680.66 14,614.89 14,554.85 14,500.52 14,451.87 14,408.90 14,371.57 14,339.88 14,313.81
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -25,371.63 -25,687.47 -26,002.44 -26,316.67 -26,630.27 -26,943.37 -27,256.09 -27,568.55 -27,880.88 -28,193.20
Return on Investment -9% -9% -9% -9% -9% -9% -9% -9% -10% -10%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,093 1,773,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,438
Additional Earnings Electricity Market [€/kWel; rated a] 26.55
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 199,686.61
Sum 222,304.17 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.36 1,573.21 1,604.67 1,636.76 1,669.50 1,702.89 1,736.95 1,771.69 1,807.12 1,843.26
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 79,101.89 7,224.10 7,368.58 7,515.95 7,666.27 7,819.60 7,975.99 8,135.51 8,298.22 8,464.19 8,633.47
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 12,170.84 1,111.52 1,133.75 1,156.43 1,179.55 1,203.15 1,227.21 1,251.75 1,276.79 1,302.32 1,328.37
Other Costs Total without Interest 63,170.84
Sum 68,947.37 6,789.17 6,811.40 6,834.08 6,857.21 6,880.80 6,904.86 6,929.41 6,954.44 6,979.98 7,006.02
Costs 412,843.05 40,124.12 40,368.44 40,617.65 40,871.84 41,131.12 41,395.58 41,665.33 41,940.47 42,221.12 42,507.38
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,674.83 4,875.97 4,780.37 4,686.63 4,594.74 4,504.65 4,416.32 4,329.73 4,244.83 4,161.60 4,080.00
Application Value 0,002 €/kWh 40,138.61 4,380.88 4,294.98 4,210.76 4,128.20 4,047.25 3,967.89 3,890.09 3,813.82 3,739.03 3,665.72
Additional Market Profits 72,691.95 6,638.70 6,771.48 6,906.91 7,045.05 7,185.95 7,329.67 7,476.26 7,625.78 7,778.30 7,933.87
Sum 157,505.39 15,895.55 15,846.82 15,804.30 15,767.98 15,737.84 15,713.88 15,696.08 15,684.43 15,678.93 15,679.58
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -24,228.57 -24,521.62 -24,813.35 -25,103.86 -25,393.27 -25,681.70 -25,969.25 -26,256.05 -26,542.19 -26,827.80
Return on Investment -8% -8% -9% -9% -9% -9% -9% -9% -9% -9%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,045 1,761,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 30.23
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 199,686.61
Sum 222,304.17 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42 22,230.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 79,098.52 7,223.79 7,368.27 7,515.63 7,665.95 7,819.27 7,975.65 8,135.16 8,297.87 8,463.82 8,633.10
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 12,170.84 1,111.52 1,133.75 1,156.43 1,179.55 1,203.15 1,227.21 1,251.75 1,276.79 1,302.32 1,328.37
Other Costs Total without Interest 63,170.84
Sum 68,947.37 6,789.17 6,811.40 6,834.08 6,857.21 6,880.80 6,904.86 6,929.41 6,954.44 6,979.98 7,006.02
Costs 412,839.68 40,123.81 40,368.13 40,617.33 40,871.51 41,130.78 41,395.24 41,664.98 41,940.12 42,220.76 42,507.01
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 82,751.72 7,557.43 7,708.58 7,862.75 8,020.00 8,180.40 8,344.01 8,510.89 8,681.11 8,854.73 9,031.82
Sum 167,548.22 16,812.43 16,782.10 16,758.36 16,741.20 16,730.59 16,726.55 16,729.07 16,738.14 16,753.78 16,775.99
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -23,311.39 -23,586.02 -23,858.97 -24,130.32 -24,400.19 -24,668.69 -24,935.92 -25,201.98 -25,466.98 -25,731.02
Return on Investment -8% -8% -8% -8% -8% -8% -9% -9% -9% -9%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,935 1,733,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 226,584.05
Sum 252,248.15 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,934.10 8,030.72 8,191.33 8,355.16 8,522.26 8,692.71 8,866.56 9,043.89 9,224.77 9,409.26 9,597.45
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,810.23 1,261.24 1,286.47 1,312.19 1,338.44 1,365.21 1,392.51 1,420.36 1,448.77 1,477.74 1,507.30
Other Costs Total without Interest 64,810.23
Sum 70,586.76 6,938.89 6,964.12 6,989.85 7,016.09 7,042.86 7,070.16 7,098.01 7,126.42 7,155.40 7,184.95
Costs 453,258.64 44,074.85 44,338.30 44,607.02 44,881.11 45,160.68 45,445.85 45,736.71 46,033.40 46,336.02 46,644.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 60,192.61 5,497.18 5,607.13 5,719.27 5,833.65 5,950.33 6,069.33 6,190.72 6,314.53 6,440.83 6,569.64
Sum 144,989.11 14,752.18 14,680.66 14,614.89 14,554.85 14,500.52 14,451.87 14,408.90 14,371.57 14,339.88 14,313.81
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -29,322.67 -29,657.65 -29,992.13 -30,326.26 -30,660.17 -30,993.98 -31,327.82 -31,661.83 -31,996.14 -32,330.88
Return on Investment -9% -9% -9% -9% -9% -10% -10% -10% -10% -10%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,093 1,773,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,438
Additional Earnings Electricity Market [€/kWel; rated a] 28.02
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 226,584.05
Sum 252,248.15 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.36 1,573.21 1,604.67 1,636.76 1,669.50 1,702.89 1,736.95 1,771.69 1,807.12 1,843.26
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,937.47 8,031.02 8,191.64 8,355.48 8,522.59 8,693.04 8,866.90 9,044.24 9,225.12 9,409.62 9,597.82
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,810.23 1,261.24 1,286.47 1,312.19 1,338.44 1,365.21 1,392.51 1,420.36 1,448.77 1,477.74 1,507.30
Other Costs Total without Interest 64,810.23
Sum 70,586.76 6,938.89 6,964.12 6,989.85 7,016.09 7,042.86 7,070.16 7,098.01 7,126.42 7,155.40 7,184.95
Costs 453,262.01 44,075.16 44,338.62 44,607.34 44,881.44 45,161.02 45,446.19 45,737.06 46,033.75 46,336.38 46,645.06
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,674.83 4,875.97 4,780.37 4,686.63 4,594.74 4,504.65 4,416.32 4,329.73 4,244.83 4,161.60 4,080.00
Application Value 0,002 €/kWh 40,138.61 4,380.88 4,294.98 4,210.76 4,128.20 4,047.25 3,967.89 3,890.09 3,813.82 3,739.03 3,665.72
Additional Market Profits 76,706.45 7,005.33 7,145.44 7,288.35 7,434.12 7,582.80 7,734.45 7,889.14 8,046.93 8,207.87 8,372.02
Sum 161,519.90 16,262.18 16,220.78 16,185.74 16,157.05 16,134.70 16,118.67 16,108.96 16,105.57 16,108.50 16,117.74
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -27,812.98 -28,117.83 -28,421.60 -28,724.38 -29,026.32 -29,327.52 -29,628.10 -29,928.18 -30,227.88 -30,527.32
Return on Investment -9% -9% -9% -9% -9% -9% -9% -9% -9% -9%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 250
















CHP 1  [kWel] 250 7,012 1,753,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 33.35
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 112,920.22 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02 12,571.02
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 5,312.50 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42 591.42
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 5,000.00 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63 556.63
Investment Total without Interest 226,584.05
Sum 252,248.15 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82 25,224.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 53.13 54.19 55.27 56.38 57.50 58.65 59.83 61.02 62.24 63.49
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 50.00 51.00 52.02 53.06 54.12 55.20 56.31 57.43 58.58 59.75
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,934.10 8,030.72 8,191.33 8,355.16 8,522.26 8,692.71 8,866.56 9,043.89 9,224.77 9,409.26 9,597.45
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,810.23 1,261.24 1,286.47 1,312.19 1,338.44 1,365.21 1,392.51 1,420.36 1,448.77 1,477.74 1,507.30
Other Costs Total without Interest 64,810.23
Sum 70,586.76 6,938.89 6,964.12 6,989.85 7,016.09 7,042.86 7,070.16 7,098.01 7,126.42 7,155.40 7,184.95
Costs 453,258.64 44,074.85 44,338.30 44,607.02 44,881.11 45,160.68 45,445.85 45,736.71 46,033.40 46,336.02 46,644.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 44,665.90 4,875.00 4,779.41 4,685.70 4,593.82 4,503.75 4,415.44 4,328.86 4,243.98 4,160.77 4,079.18
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 91,306.97 8,338.75 8,505.52 8,675.63 8,849.15 9,026.13 9,206.65 9,390.78 9,578.60 9,770.17 9,965.58
Sum 176,103.47 17,593.75 17,579.05 17,571.25 17,570.34 17,576.32 17,589.19 17,608.96 17,635.63 17,669.23 17,709.75
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -26,481.11 -26,759.25 -27,035.77 -27,310.77 -27,584.36 -27,856.66 -28,127.75 -28,397.76 -28,666.79 -28,934.94
Return on Investment -8% -8% -8% -8% -9% -9% -9% -9% -9% -9%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,205 1,551,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 32.18
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 214,913.06
Sum 239,255.25 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 59,712.13 5,453.30 5,562.37 5,673.61 5,787.09 5,902.83 6,020.89 6,141.30 6,264.13 6,389.41 6,517.20
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,098.89 1,196.28 1,220.20 1,244.61 1,269.50 1,294.89 1,320.79 1,347.20 1,374.15 1,401.63 1,429.66
Other Costs Total without Interest 64,098.89
Sum 69,875.42 6,873.93 6,897.85 6,922.26 6,947.15 6,972.54 6,998.44 7,024.85 7,051.80 7,079.28 7,107.31
Costs 411,332.42 40,133.19 40,343.79 40,558.60 40,777.71 41,001.20 41,229.16 41,461.68 41,698.85 41,940.76 42,187.51
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.08 13,000.00 12,745.10 12,495.19 12,250.19 12,009.99 11,774.50 11,543.63 11,317.28 11,095.37 10,877.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 88,087.54 8,044.73 8,205.62 8,369.74 8,537.13 8,707.87 8,882.03 9,059.67 9,240.86 9,425.68 9,614.20
Sum 247,327.21 25,424.73 25,244.84 25,074.85 24,914.69 24,764.31 24,623.63 24,492.61 24,371.20 24,259.34 24,157.00
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -14,708.46 -15,098.95 -15,483.75 -15,863.01 -16,236.89 -16,605.52 -16,969.06 -17,327.65 -17,681.42 -18,030.51
Return on Investment -5% -5% -5% -5% -5% -5% -5% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,101 1,525,179 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 35.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 214,913.06
Sum 239,255.25 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 59,712.13 5,453.30 5,562.37 5,673.61 5,787.09 5,902.83 6,020.89 6,141.30 6,264.13 6,389.41 6,517.20
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,098.89 1,196.28 1,220.20 1,244.61 1,269.50 1,294.89 1,320.79 1,347.20 1,374.15 1,401.63 1,429.66
Other Costs Total without Interest 64,098.89
Sum 69,875.42 6,873.93 6,897.85 6,922.26 6,947.15 6,972.54 6,998.44 7,024.85 7,051.80 7,079.28 7,107.31
Costs 411,332.42 40,133.19 40,343.79 40,558.60 40,777.71 41,001.20 41,229.16 41,461.68 41,698.85 41,940.76 42,187.51
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.07 13,000.00 12,745.10 12,495.19 12,250.19 12,009.99 11,774.50 11,543.63 11,317.28 11,095.37 10,877.82
Application Value 0,002 €/kWh 40,130.59 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 95,982.55 8,765.75 8,941.07 9,119.89 9,302.29 9,488.33 9,678.10 9,871.66 10,069.09 10,270.48 10,475.89
Sum 255,222.21 26,145.75 25,980.28 25,825.00 25,679.85 25,544.76 25,419.70 25,304.60 25,199.43 25,104.14 25,018.69
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,987.43 -14,363.50 -14,733.60 -15,097.86 -15,456.43 -15,809.46 -16,157.07 -16,499.42 -16,836.62 -17,168.82
Return on Investment -5% -5% -5% -5% -5% -5% -5% -5% -5% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 6,085 1,521,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 38.25
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Füllstandsüberwachung weiterer Behälter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 214,913.06
Sum 239,255.25 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52 23,925.52
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 59,712.13 5,453.30 5,562.37 5,673.61 5,787.09 5,902.83 6,020.89 6,141.30 6,264.13 6,389.41 6,517.20
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,098.89 1,196.28 1,220.20 1,244.61 1,269.50 1,294.89 1,320.79 1,347.20 1,374.15 1,401.63 1,429.66
Other Costs Total without Interest 64,098.89
Sum 69,875.42 6,873.93 6,897.85 6,922.26 6,947.15 6,972.54 6,998.44 7,024.85 7,051.80 7,079.28 7,107.31
Costs 411,332.42 40,133.19 40,343.79 40,558.60 40,777.71 41,001.20 41,229.16 41,461.68 41,698.85 41,940.76 42,187.51
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.08 13,000.00 12,745.10 12,495.19 12,250.19 12,009.99 11,774.50 11,543.63 11,317.28 11,095.37 10,877.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 104,706.71 9,562.50 9,753.75 9,948.83 10,147.80 10,350.76 10,557.77 10,768.93 10,984.31 11,203.99 11,428.07
Sum 263,946.38 26,942.50 26,792.97 26,653.94 26,525.36 26,407.19 26,299.37 26,201.87 26,114.64 26,037.66 25,970.88
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,190.69 -13,550.82 -13,904.66 -14,252.34 -14,594.01 -14,929.78 -15,259.81 -15,584.20 -15,903.10 -16,216.63
Return on Investment -4% -4% -4% -5% -5% -5% -5% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,840 1,460,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,144,375
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 277,366.95
Sum 308,782.99 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,509.93 1,540.12 1,570.93 1,602.34 1,634.39 1,667.08 1,700.42 1,734.43 1,769.12 1,804.50
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 79,875.94 7,294.79 7,440.69 7,589.50 7,741.29 7,896.12 8,054.04 8,215.12 8,379.42 8,547.01 8,717.95
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 16,905.44 1,543.91 1,574.79 1,606.29 1,638.41 1,671.18 1,704.61 1,738.70 1,773.47 1,808.94 1,845.12
Other Costs Total without Interest 67,905.44
Sum 73,681.97 7,221.57 7,252.45 7,283.94 7,316.07 7,348.84 7,382.26 7,416.35 7,451.13 7,486.60 7,522.77
Costs 504,830.52 49,275.09 49,529.47 49,788.94 50,053.60 50,323.55 50,598.91 50,879.77 51,166.24 51,458.45 51,756.50
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 116,627.64 12,729.17 12,479.58 12,234.88 11,994.98 11,759.78 11,529.20 11,303.14 11,081.51 10,864.22 10,651.20
Application Value 0,002 €/kWh 39,294.54 4,288.75 4,204.66 4,122.21 4,041.38 3,962.14 3,884.45 3,808.29 3,733.61 3,660.41 3,588.63
Additional Market Profits 89,044.69 8,132.14 8,294.79 8,460.68 8,629.90 8,802.49 8,978.54 9,158.11 9,341.28 9,528.10 9,718.66
Sum 244,966.88 25,150.06 24,979.02 24,817.77 24,666.26 24,524.42 24,392.19 24,269.54 24,156.40 24,052.73 23,958.49
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -24,125.03 -24,550.45 -24,971.17 -25,387.34 -25,799.14 -26,206.71 -26,610.23 -27,009.85 -27,405.72 -27,798.00
Return on Investment -6% -6% -7% -7% -7% -7% -7% -7% -7% -7%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.024 0.024 0.024 0.024 0.024













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,892 1,473,035 Inflation 0.02




Total Electricity Production [kWhel/a] 2,189,999
Additional Earnings Electricity Market [€/kWel; rated a] 41.68
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 277,366.95
Sum 308,782.99 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,227.70 7,326.92 7,473.46 7,622.92 7,775.38 7,930.89 8,089.51 8,251.30 8,416.32 8,584.65 8,756.34
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 16,905.44 1,543.91 1,574.79 1,606.29 1,638.41 1,671.18 1,704.61 1,738.70 1,773.47 1,808.94 1,845.12
Other Costs Total without Interest 67,905.44
Sum 73,681.97 7,221.57 7,252.45 7,283.94 7,316.07 7,348.84 7,382.26 7,416.35 7,451.13 7,486.60 7,522.77
Costs 505,182.28 49,307.21 49,562.24 49,822.36 50,087.69 50,358.33 50,634.38 50,915.94 51,203.14 51,496.09 51,794.89
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.01 12,999.99 12,745.09 12,495.19 12,250.18 12,009.98 11,774.49 11,543.62 11,317.28 11,095.37 10,877.81
Application Value 0,002 €/kWh 40,130.57 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 114,103.05 10,420.64 10,629.05 10,841.63 11,058.46 11,279.63 11,505.22 11,735.33 11,970.03 12,209.44 12,453.62
Sum 273,342.63 27,800.63 27,668.25 27,546.73 27,436.01 27,336.06 27,246.82 27,168.26 27,100.36 27,043.09 26,996.42
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -21,506.59 -21,893.99 -22,275.63 -22,651.68 -23,022.27 -23,387.56 -23,747.68 -24,102.78 -24,453.00 -24,798.47
Return on Investment -6% -6% -6% -6% -6% -6% -6% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.024 0.024













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,890 1,472,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 45.90
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 277,366.95
Sum 308,782.99 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30 30,878.30
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,227.71 7,326.92 7,473.46 7,622.93 7,775.38 7,930.89 8,089.51 8,251.30 8,416.33 8,584.65 8,756.35
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 16,905.44 1,543.91 1,574.79 1,606.29 1,638.41 1,671.18 1,704.61 1,738.70 1,773.47 1,808.94 1,845.12
Other Costs Total without Interest 67,905.44
Sum 73,681.97 7,221.57 7,252.45 7,283.94 7,316.07 7,348.84 7,382.26 7,416.35 7,451.13 7,486.60 7,522.77
Costs 505,182.29 49,307.21 49,562.24 49,822.37 50,087.69 50,358.33 50,634.38 50,915.95 51,203.14 51,496.09 51,794.89
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.08 13,000.00 12,745.10 12,495.19 12,250.19 12,009.99 11,774.50 11,543.63 11,317.28 11,095.37 10,877.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 125,642.77 11,474.52 11,704.01 11,938.09 12,176.85 12,420.39 12,668.79 12,922.17 13,180.61 13,444.23 13,713.11
Sum 284,882.44 28,854.52 28,743.22 28,643.20 28,554.41 28,476.82 28,410.40 28,355.11 28,310.95 28,277.89 28,255.92
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -20,452.70 -20,819.02 -21,179.16 -21,533.28 -21,881.51 -22,223.98 -22,560.83 -22,892.20 -23,218.20 -23,538.97
Return on Investment -5% -5% -6% -6% -6% -6% -6% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.024 0.024













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,840 1,460,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,144,375
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 304,264.39
Sum 338,726.98 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,509.93 1,540.12 1,570.93 1,602.34 1,634.39 1,667.08 1,700.42 1,734.43 1,769.12 1,804.50
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 88,711.52 8,101.72 8,263.75 8,429.02 8,597.60 8,769.56 8,944.95 9,123.85 9,306.32 9,492.45 9,682.30
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,544.83 1,693.63 1,727.51 1,762.06 1,797.30 1,833.24 1,869.91 1,907.31 1,945.45 1,984.36 2,024.05
Other Costs Total without Interest 69,544.83
Sum 75,321.36 7,371.29 7,405.16 7,439.71 7,474.95 7,510.90 7,547.56 7,584.96 7,623.11 7,662.02 7,701.70
Costs 545,249.48 53,226.13 53,499.65 53,778.63 54,063.20 54,353.45 54,649.52 54,951.50 55,259.52 55,573.71 55,894.17
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 116,627.64 12,729.17 12,479.58 12,234.88 11,994.98 11,759.78 11,529.20 11,303.14 11,081.51 10,864.22 10,651.20
Application Value 0,002 €/kWh 39,294.54 4,288.75 4,204.66 4,122.21 4,041.38 3,962.14 3,884.45 3,808.29 3,733.61 3,660.41 3,588.63
Additional Market Profits 89,044.69 8,132.14 8,294.79 8,460.68 8,629.90 8,802.49 8,978.54 9,158.11 9,341.28 9,528.10 9,718.66
Sum 244,966.88 25,150.06 24,979.02 24,817.77 24,666.26 24,524.42 24,392.19 24,269.54 24,156.40 24,052.73 23,958.49
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -28,076.07 -28,520.63 -28,960.86 -29,396.94 -29,829.04 -30,257.32 -30,681.96 -31,103.13 -31,520.98 -31,935.68
Return on Investment -7% -7% -7% -7% -7% -7% -7% -8% -8% -8%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.026 0.026 0.026 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,892 1,473,035 Inflation 0.02




Total Electricity Production [kWhel/a] 2,189,999
Additional Earnings Electricity Market [€/kWel; rated a] 45.61
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 304,264.39
Sum 338,726.98 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 89,063.28 8,133.84 8,296.52 8,462.45 8,631.70 8,804.33 8,980.42 9,160.03 9,343.23 9,530.09 9,720.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,544.83 1,693.63 1,727.51 1,762.06 1,797.30 1,833.24 1,869.91 1,907.31 1,945.45 1,984.36 2,024.05
Other Costs Total without Interest 69,544.83
Sum 75,321.36 7,371.29 7,405.16 7,439.71 7,474.95 7,510.90 7,547.56 7,584.96 7,623.11 7,662.02 7,701.70
Costs 545,601.24 53,258.26 53,532.41 53,812.05 54,097.29 54,388.23 54,684.99 54,987.68 55,296.42 55,611.35 55,932.57
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.01 12,999.99 12,745.09 12,495.19 12,250.18 12,009.98 11,774.49 11,543.62 11,317.28 11,095.37 10,877.81
Application Value 0,002 €/kWh 40,130.57 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 124,846.15 11,401.77 11,629.80 11,862.40 12,099.64 12,341.64 12,588.47 12,840.24 13,097.04 13,358.99 13,626.17
Sum 284,085.73 28,781.76 28,669.01 28,567.50 28,477.20 28,398.06 28,330.06 28,273.17 28,227.37 28,192.64 28,168.96
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -24,476.50 -24,863.41 -25,244.55 -25,620.09 -25,990.17 -26,354.92 -26,714.50 -27,069.05 -27,418.71 -27,763.60
Return on Investment -6% -6% -6% -6% -6% -6% -6% -7% -7% -7%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.024 0.024 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 5,861 1,465,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 50.17
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 180,288.06 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84 20,070.84
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 10,625.00 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84 1,182.84
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Investment Total without Interest 304,264.39
Sum 338,726.98 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70 33,872.70
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 106.25 108.38 110.54 112.75 115.01 117.31 119.65 122.05 124.49 126.98
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 100.00 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 89,063.29 8,133.84 8,296.52 8,462.45 8,631.70 8,804.33 8,980.42 9,160.03 9,343.23 9,530.09 9,720.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,544.83 1,693.63 1,727.51 1,762.06 1,797.30 1,833.24 1,869.91 1,907.31 1,945.45 1,984.36 2,024.05
Other Costs Total without Interest 69,544.83
Sum 75,321.36 7,371.29 7,405.16 7,439.71 7,474.95 7,510.90 7,547.56 7,584.96 7,623.11 7,662.02 7,701.70
Costs 545,601.25 53,258.26 53,532.41 53,812.06 54,097.29 54,388.23 54,684.99 54,987.68 55,296.43 55,611.35 55,932.57
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 119,109.08 13,000.00 12,745.10 12,495.19 12,250.19 12,009.99 11,774.50 11,543.63 11,317.28 11,095.37 10,877.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 137,337.35 12,542.54 12,793.39 13,049.26 13,310.25 13,576.45 13,847.98 14,124.94 14,407.44 14,695.59 14,989.50
Sum 296,577.03 29,922.54 29,832.61 29,754.38 29,687.81 29,632.89 29,589.58 29,557.88 29,537.78 29,529.25 29,532.31
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -23,335.71 -23,699.80 -24,057.68 -24,409.48 -24,755.34 -25,095.40 -25,429.79 -25,758.65 -26,082.10 -26,400.26
Return on Investment -6% -6% -6% -6% -6% -6% -6% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.024 0.024 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,015 1,003,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 43.56
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 61,970.51 5,659.55 5,772.74 5,888.20 6,005.96 6,126.08 6,248.60 6,373.57 6,501.05 6,631.07 6,763.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 564,106.70 55,323.26 55,552.26 55,785.83 56,024.08 56,267.09 56,514.96 56,767.79 57,025.68 57,288.72 57,557.03
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 119,233.46 10,889.18 11,106.96 11,329.10 11,555.68 11,786.80 12,022.53 12,262.98 12,508.24 12,758.41 13,013.58
Sum 427,359.48 44,519.18 44,077.55 43,653.21 43,245.98 42,855.72 42,482.26 42,125.46 41,785.18 41,461.29 41,153.66
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -10,804.08 -11,474.71 -12,132.63 -12,778.10 -13,411.37 -14,032.70 -14,642.33 -15,240.50 -15,827.43 -16,403.37
Return on Investment -2% -2% -3% -3% -3% -3% -3% -3% -3% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.026 0.026 0.026 0.026 0.026 0.026 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,651 912,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,250
Additional Earnings Electricity Market [€/kWel; rated a] 46.65
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.23 1,573.07 1,604.53 1,636.62 1,669.36 1,702.74 1,736.80 1,771.53 1,806.97 1,843.10
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 61,972.44 5,659.73 5,772.92 5,888.38 6,006.15 6,126.27 6,248.80 6,373.77 6,501.25 6,631.27 6,763.90
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 564,108.63 55,323.44 55,552.44 55,786.02 56,024.27 56,267.28 56,515.16 56,767.99 57,025.88 57,288.93 57,557.24
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 268,026.02 29,253.34 28,679.74 28,117.40 27,566.07 27,025.56 26,495.65 25,976.13 25,466.79 24,967.44 24,477.89
Application Value 0,002 €/kWh 40,135.18 4,380.50 4,294.61 4,210.40 4,127.84 4,046.90 3,967.55 3,889.76 3,813.49 3,738.71 3,665.41
Additional Market Profits 127,710.80 11,663.38 11,896.65 12,134.58 12,377.28 12,624.82 12,877.32 13,134.86 13,397.56 13,665.51 13,938.82
Sum 435,871.99 45,297.22 44,871.00 44,462.38 44,071.19 43,697.29 43,340.52 43,000.75 42,677.84 42,371.67 42,082.12
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -10,026.21 -10,681.43 -11,323.63 -11,953.07 -12,569.99 -13,174.63 -13,767.24 -14,348.04 -14,917.26 -15,475.12
Return on Investment -2% -2% -2% -3% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.026 0.026 0.026 0.026 0.026 0.026 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,650 912,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.42
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 61,970.51 5,659.55 5,772.74 5,888.20 6,005.96 6,126.08 6,248.60 6,373.57 6,501.05 6,631.07 6,763.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 564,106.70 55,323.26 55,552.26 55,785.83 56,024.08 56,267.09 56,514.96 56,767.79 57,025.68 57,288.72 57,557.03
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 143,502.19 13,105.56 13,367.67 13,635.02 13,907.72 14,185.88 14,469.59 14,758.99 15,054.17 15,355.25 15,662.35
Sum 451,628.21 46,735.56 46,338.26 45,959.13 45,598.02 45,254.80 44,929.32 44,621.46 44,331.10 44,058.13 43,802.43
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -8,587.70 -9,214.00 -9,826.70 -10,426.06 -11,012.29 -11,585.64 -12,146.33 -12,694.57 -13,230.59 -13,754.59
Return on Investment -2% -2% -2% -2% -2% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.026 0.026 0.026 0.026 0.026 0.026 0.026













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,380 1,095,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 405,551.22
Sum 451,486.09 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 82,486.09 7,533.17 7,683.83 7,837.51 7,994.26 8,154.14 8,317.23 8,483.57 8,653.24 8,826.31 9,002.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,718.23 2,257.43 2,302.58 2,348.63 2,395.60 2,443.52 2,492.39 2,542.23 2,593.08 2,644.94 2,697.84
Other Costs Total without Interest 75,718.23
Sum 81,494.76 7,935.08 7,980.23 8,026.28 8,073.26 8,121.17 8,170.04 8,219.89 8,270.73 8,322.59 8,375.49
Costs 657,956.57 64,497.29 64,770.71 65,049.60 65,334.07 65,624.22 65,920.18 66,222.06 66,529.98 66,844.05 67,164.41
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 122,955.35 11,229.09 11,453.67 11,682.74 11,916.40 12,154.72 12,397.82 12,645.77 12,898.69 13,156.66 13,419.80
Sum 431,081.37 44,859.09 44,424.26 44,006.85 43,606.70 43,223.64 42,857.54 42,508.25 42,175.63 41,859.54 41,559.88
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -19,638.21 -20,346.46 -21,042.75 -21,727.37 -22,400.58 -23,062.64 -23,713.81 -24,354.35 -24,984.51 -25,604.53
Return on Investment -4% -4% -4% -4% -4% -4% -4% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.029 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,068 1,017,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,250
Additional Earnings Electricity Market [€/kWel; rated a] 54.60
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 405,551.22
Sum 451,486.09 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.23 1,573.07 1,604.53 1,636.62 1,669.36 1,702.74 1,736.80 1,771.53 1,806.97 1,843.10
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 82,488.01 7,533.34 7,684.01 7,837.69 7,994.44 8,154.33 8,317.42 8,483.77 8,653.44 8,826.51 9,003.04
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,718.23 2,257.43 2,302.58 2,348.63 2,395.60 2,443.52 2,492.39 2,542.23 2,593.08 2,644.94 2,697.84
Other Costs Total without Interest 75,718.23
Sum 81,494.76 7,935.08 7,980.23 8,026.28 8,073.26 8,121.17 8,170.04 8,219.89 8,270.73 8,322.59 8,375.49
Costs 657,958.50 64,497.47 64,770.89 65,049.78 65,334.25 65,624.41 65,920.38 66,222.26 66,530.18 66,844.26 67,164.62
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 268,026.02 29,253.34 28,679.74 28,117.40 27,566.07 27,025.56 26,495.65 25,976.13 25,466.79 24,967.44 24,477.89
Application Value 0,002 €/kWh 40,135.18 4,380.50 4,294.61 4,210.40 4,127.84 4,046.90 3,967.55 3,889.76 3,813.49 3,738.71 3,665.41
Additional Market Profits 149,464.70 13,650.09 13,923.09 14,201.56 14,485.59 14,775.30 15,070.81 15,372.22 15,679.67 15,993.26 16,313.12
Sum 457,625.90 47,283.93 46,897.45 46,529.35 46,179.51 45,847.77 45,534.01 45,238.11 44,959.95 44,699.42 44,456.42
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -17,213.54 -17,873.44 -18,520.43 -19,154.75 -19,776.65 -20,386.37 -20,984.15 -21,570.23 -22,144.84 -22,708.20
Return on Investment -3% -3% -3% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.029 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,146 1,036,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.57
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 405,551.22
Sum 451,486.09 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61 45,148.61
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 82,486.09 7,533.17 7,683.83 7,837.51 7,994.26 8,154.14 8,317.23 8,483.57 8,653.24 8,826.31 9,002.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,718.23 2,257.43 2,302.58 2,348.63 2,395.60 2,443.52 2,492.39 2,542.23 2,593.08 2,644.94 2,697.84
Other Costs Total without Interest 75,718.23
Sum 81,494.76 7,935.08 7,980.23 8,026.28 8,073.26 8,121.17 8,170.04 8,219.89 8,270.73 8,322.59 8,375.49
Costs 657,956.57 64,497.29 64,770.71 65,049.60 65,334.07 65,624.22 65,920.18 66,222.06 66,529.98 66,844.05 67,164.41
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 174,006.86 15,891.44 16,209.27 16,533.46 16,864.13 17,201.41 17,545.44 17,896.35 18,254.27 18,619.36 18,991.74
Sum 482,132.88 49,521.44 49,179.86 48,857.56 48,554.43 48,270.33 48,005.16 47,758.82 47,531.21 47,322.24 47,131.82
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -14,975.85 -15,590.85 -16,192.04 -16,779.64 -17,353.89 -17,915.02 -18,463.24 -18,998.77 -19,521.81 -20,032.58
Return on Investment -3% -3% -3% -3% -3% -3% -3% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.029 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,380 1,095,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Sum 432,448.66
Supply Costs 481,430.08 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,321.67 8,340.09 8,506.89 8,677.03 8,850.57 9,027.58 9,208.13 9,392.30 9,580.14 9,771.75 9,967.18
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,357.63 2,407.15 2,455.29 2,504.40 2,554.49 2,605.58 2,657.69 2,710.84 2,765.06 2,820.36 2,876.77
Other Costs Total without Interest 77,357.63
Sum 83,134.15 8,084.80 8,132.95 8,182.05 8,232.14 8,283.23 8,335.34 8,388.50 8,442.71 8,498.01 8,554.42
Costs 698,375.53 68,448.33 68,740.89 69,039.29 69,343.66 69,654.12 69,970.79 70,293.79 70,623.26 70,959.31 71,302.08
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 122,955.35 11,229.09 11,453.67 11,682.74 11,916.40 12,154.72 12,397.82 12,645.77 12,898.69 13,156.66 13,419.80
Sum 431,081.37 44,859.09 44,424.26 44,006.85 43,606.70 43,223.64 42,857.54 42,508.25 42,175.63 41,859.54 41,559.88
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -23,589.25 -24,316.63 -25,032.44 -25,736.97 -26,430.48 -27,113.25 -27,785.54 -28,447.63 -29,099.76 -29,742.21
Return on Investment -4% -4% -4% -5% -5% -5% -5% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.031 0.031 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.033













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,225 1,056,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,500
Additional Earnings Electricity Market [€/kWel; rated a] 62.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 432,448.66
Sum 481,430.08 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.40 1,573.25 1,604.72 1,636.81 1,669.55 1,702.94 1,737.00 1,771.74 1,807.17 1,843.31
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,325.53 8,340.44 8,507.25 8,677.40 8,850.95 9,027.96 9,208.52 9,392.69 9,580.55 9,772.16 9,967.60
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,357.63 2,407.15 2,455.29 2,504.40 2,554.49 2,605.58 2,657.69 2,710.84 2,765.06 2,820.36 2,876.77
Other Costs Total without Interest 77,357.63
Sum 83,134.15 8,084.80 8,132.95 8,182.05 8,232.14 8,283.23 8,335.34 8,388.50 8,442.71 8,498.01 8,554.42
Costs 698,379.38 68,448.68 68,741.24 69,039.66 69,344.04 69,654.50 69,971.18 70,294.19 70,623.66 70,959.72 71,302.50
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 268,056.61 29,256.68 28,683.02 28,120.61 27,569.22 27,028.65 26,498.67 25,979.09 25,469.70 24,970.29 24,480.68
Application Value 0,002 €/kWh 40,139.76 4,381.00 4,295.10 4,210.88 4,128.31 4,047.37 3,968.01 3,890.20 3,813.92 3,739.14 3,665.82
Additional Market Profits 169,881.92 15,514.73 15,825.02 16,141.52 16,464.35 16,793.64 17,129.51 17,472.10 17,821.54 18,177.97 18,541.53
Sum 478,078.29 49,152.40 48,803.14 48,473.01 48,161.89 47,869.65 47,596.19 47,341.40 47,105.17 46,887.41 46,688.04
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -19,296.28 -19,938.11 -20,566.65 -21,182.15 -21,784.85 -22,374.99 -22,952.79 -23,518.50 -24,072.31 -24,614.47
Return on Investment -3% -4% -4% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.031 0.031 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.033













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,275 1,068,750 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 71.98
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 432,448.66
Sum 481,430.08 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01 48,143.01
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,321.67 8,340.09 8,506.89 8,677.03 8,850.57 9,027.58 9,208.13 9,392.30 9,580.14 9,771.75 9,967.18
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,357.63 2,407.15 2,455.29 2,504.40 2,554.49 2,605.58 2,657.69 2,710.84 2,765.06 2,820.36 2,876.77
Other Costs Total without Interest 77,357.63
Sum 83,134.15 8,084.80 8,132.95 8,182.05 8,232.14 8,283.23 8,335.34 8,388.50 8,442.71 8,498.01 8,554.42
Costs 698,375.53 68,448.33 68,740.89 69,039.29 69,343.66 69,654.12 69,970.79 70,293.79 70,623.26 70,959.31 71,302.08
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 267,995.42 29,250.00 28,676.47 28,114.19 27,562.93 27,022.48 26,492.63 25,973.16 25,463.89 24,964.59 24,475.09
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 197,046.53 17,995.58 18,355.49 18,722.60 19,097.05 19,478.99 19,868.57 20,265.94 20,671.26 21,084.68 21,506.38
Sum 505,172.55 51,625.58 51,326.07 51,046.70 50,787.35 50,547.91 50,328.30 50,128.42 49,948.20 49,787.57 49,646.46
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -16,822.76 -17,414.81 -17,992.59 -18,556.31 -19,106.21 -19,642.50 -20,165.38 -20,675.06 -21,171.74 -21,655.62
Return on Investment -3% -3% -3% -3% -3% -3% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.031 0.031 0.032 0.032 0.032 0.032 0.032 0.032 0.032 0.033













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,380 1,095,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.64
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 66,487.27 6,072.05 6,193.49 6,317.36 6,443.71 6,572.58 6,704.04 6,838.12 6,974.88 7,114.38 7,256.66
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 818,706.36 80,631.46 80,892.42 81,158.59 81,430.09 81,707.02 81,989.48 82,277.60 82,571.48 82,871.23 83,176.99
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 144,097.05 13,159.88 13,423.08 13,691.54 13,965.37 14,244.68 14,529.57 14,820.17 15,116.57 15,418.90 15,727.28
Sum 630,886.68 66,289.88 65,511.32 64,758.44 64,030.96 63,328.59 62,651.05 61,998.09 61,369.43 60,764.84 60,184.09
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -14,341.58 -15,381.10 -16,400.15 -17,399.13 -18,378.43 -19,338.43 -20,279.52 -21,202.05 -22,106.39 -22,992.90
Return on Investment -2% -2% -2% -2% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.037 0.037 0.037 0.037 0.037 0.037 0.038 0.038 0.038 0.038













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,277 1,069,250 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,250
Additional Earnings Electricity Market [€/kWel; rated a] 56.84
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.23 1,573.07 1,604.53 1,636.62 1,669.36 1,702.74 1,736.80 1,771.53 1,806.97 1,843.10
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 66,489.20 6,072.23 6,193.67 6,317.55 6,443.90 6,572.77 6,704.23 6,838.31 6,975.08 7,114.58 7,256.87
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 818,708.28 80,631.64 80,892.60 81,158.77 81,430.28 81,707.21 81,989.68 82,277.80 82,571.68 82,871.44 83,177.20
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,710.03 48,755.57 47,799.57 46,862.33 45,943.46 45,042.61 44,159.42 43,293.55 42,444.65 41,612.41 40,796.48
Application Value 0,002 €/kWh 40,135.18 4,380.50 4,294.61 4,210.40 4,127.84 4,046.90 3,967.55 3,889.76 3,813.49 3,738.71 3,665.41
Additional Market Profits 155,609.15 14,211.24 14,495.47 14,785.38 15,081.08 15,382.71 15,690.36 16,004.17 16,324.25 16,650.74 16,983.75
Sum 642,454.35 67,347.31 66,589.65 65,858.10 65,152.39 64,472.22 63,817.33 63,187.47 62,582.39 62,001.86 61,445.63
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,284.33 -14,302.95 -15,300.67 -16,277.89 -17,234.99 -18,172.35 -19,090.33 -19,989.29 -20,869.58 -21,731.56
Return on Investment -2% -2% -2% -2% -2% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.037 0.037 0.037 0.037 0.037 0.037 0.038 0.038 0.038 0.038













Rated Power [kWel] 250
















CHP 1  [kWel] 250 4,246 1,061,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.81
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 66,487.27 6,072.05 6,193.49 6,317.36 6,443.71 6,572.58 6,704.04 6,838.12 6,974.88 7,114.38 7,256.66
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 818,706.36 80,631.46 80,892.42 81,158.59 81,430.09 81,707.02 81,989.48 82,277.60 82,571.48 82,871.23 83,176.99
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 174,686.62 15,953.52 16,272.59 16,598.05 16,930.01 17,268.61 17,613.98 17,966.26 18,325.58 18,692.09 19,065.94
Sum 661,476.26 69,083.52 68,360.83 67,664.94 66,995.59 66,352.51 65,735.46 65,144.18 64,578.45 64,038.04 63,522.74
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -11,547.94 -12,531.59 -13,493.65 -14,434.50 -15,354.50 -16,254.03 -17,133.42 -17,993.03 -18,833.20 -19,654.24
Return on Investment -2% -2% -2% -2% -2% -2% -2% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.037 0.037 0.037 0.037 0.037 0.037 0.038 0.038 0.038 0.038













Rated Power [kWel] 250
















CHP 1  [kWel] 250 2,920 730,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Sum 618,530.02
Supply Costs 688,587.99 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,002.85 7,945.67 8,104.58 8,266.67 8,432.01 8,600.65 8,772.66 8,948.11 9,127.07 9,309.62 9,495.81
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 37,699.23 3,442.94 3,511.80 3,582.03 3,653.68 3,726.75 3,801.28 3,877.31 3,954.86 4,033.95 4,114.63
Other Costs Total without Interest 88,699.23
Sum 94,475.76 9,120.59 9,189.45 9,259.69 9,331.33 9,404.40 9,478.94 9,554.96 9,632.51 9,711.61 9,792.28
Costs 912,556.22 89,805.49 90,110.87 90,422.36 90,740.08 91,064.15 91,394.70 91,731.87 92,075.78 92,426.56 92,784.37
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 157,284.29 14,364.23 14,651.51 14,944.54 15,243.43 15,548.30 15,859.27 16,176.45 16,499.98 16,829.98 17,166.58
Sum 644,073.92 67,494.23 66,739.75 66,011.44 65,309.02 64,632.21 63,980.75 63,354.37 62,752.84 62,175.93 61,623.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -22,311.26 -23,371.12 -24,410.92 -25,431.06 -26,431.94 -27,413.96 -28,377.50 -29,322.93 -30,250.64 -31,160.98
Return on Investment -3% -3% -3% -3% -3% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.041 0.041 0.041 0.041 0.042 0.042 0.042 0.042 0.042 0.042













Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,130 782,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,500
Additional Earnings Electricity Market [€/kWel; rated a] 69.66
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 618,530.02
Sum 688,587.99 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.40 1,573.25 1,604.72 1,636.81 1,669.55 1,702.94 1,737.00 1,771.74 1,807.17 1,843.31
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,006.70 7,946.02 8,104.94 8,267.04 8,432.38 8,601.03 8,773.05 8,948.51 9,127.48 9,310.03 9,496.23
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 37,699.23 3,442.94 3,511.80 3,582.03 3,653.68 3,726.75 3,801.28 3,877.31 3,954.86 4,033.95 4,114.63
Other Costs Total without Interest 88,699.23
Sum 94,475.76 9,120.59 9,189.45 9,259.69 9,331.33 9,404.40 9,478.94 9,554.96 9,632.51 9,711.61 9,792.28
Costs 912,560.08 89,805.84 90,111.23 90,422.73 90,740.45 91,064.53 91,395.09 91,732.26 92,076.18 92,426.98 92,784.79
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,761.02 48,761.13 47,805.03 46,867.68 45,948.70 45,047.75 44,164.46 43,298.49 42,449.50 41,617.16 40,801.13
Application Value 0,002 €/kWh 40,139.76 4,381.00 4,295.10 4,210.88 4,128.31 4,047.37 3,968.01 3,890.20 3,813.92 3,739.14 3,665.82
Additional Market Profits 190,695.95 17,415.60 17,763.91 18,119.19 18,481.57 18,851.20 19,228.23 19,612.79 20,005.05 20,405.15 20,813.25
Sum 677,596.73 70,557.73 69,864.04 69,197.75 68,558.59 67,946.32 67,360.69 66,801.48 66,268.47 65,761.45 65,280.21
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -19,248.11 -20,247.19 -21,224.98 -22,181.86 -23,118.21 -24,034.40 -24,930.78 -25,807.71 -26,665.53 -27,504.58
Return on Investment -2% -3% -3% -3% -3% -3% -3% -3% -3% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.041 0.041 0.041 0.041 0.042 0.042 0.042 0.042 0.042 0.042













Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,174 793,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 81.20
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 62,453.89 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77 6,952.77
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 618,530.02
Sum 688,587.99 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80 68,858.80
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,173.62 2,217.09 2,261.43 2,306.66 2,352.79 2,399.85 2,447.85 2,496.80 2,546.74 2,597.67
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 87,002.85 7,945.67 8,104.58 8,266.67 8,432.01 8,600.65 8,772.66 8,948.11 9,127.07 9,309.62 9,495.81
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 37,699.23 3,442.94 3,511.80 3,582.03 3,653.68 3,726.75 3,801.28 3,877.31 3,954.86 4,033.95 4,114.63
Other Costs Total without Interest 88,699.23
Sum 94,475.76 9,120.59 9,189.45 9,259.69 9,331.33 9,404.40 9,478.94 9,554.96 9,632.51 9,711.61 9,792.28
Costs 912,556.22 89,805.49 90,110.87 90,422.36 90,740.08 91,064.15 91,394.70 91,731.87 92,075.78 92,426.56 92,784.37
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 222,278.43 20,299.92 20,705.92 21,120.03 21,542.43 21,973.28 22,412.75 22,861.00 23,318.22 23,784.59 24,260.28
Sum 709,068.07 73,429.92 72,794.15 72,186.93 71,608.02 71,057.19 70,534.23 70,038.92 69,571.09 69,130.53 68,717.09
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -16,375.57 -17,316.72 -18,235.43 -19,132.06 -20,006.96 -20,860.48 -21,692.94 -22,504.69 -23,296.03 -24,067.28
Return on Investment -2% -2% -2% -2% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.041 0.041 0.041 0.041 0.042 0.042 0.042 0.042 0.042 0.042













Rated Power [kWel] 250
















CHP 1  [kWel] 250 2,920 730,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 645,427.45
Sum 718,531.97 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 95,838.43 8,752.59 8,927.64 9,106.20 9,288.32 9,474.09 9,663.57 9,856.84 10,053.98 10,255.06 10,460.16
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,338.62 3,592.66 3,664.51 3,737.80 3,812.56 3,888.81 3,966.59 4,045.92 4,126.84 4,209.37 4,293.56
Other Costs Total without Interest 90,338.62
Sum 96,115.15 9,270.31 9,342.17 9,415.46 9,490.21 9,566.46 9,644.24 9,723.57 9,804.49 9,887.03 9,971.21
Costs 952,975.18 93,756.53 94,081.04 94,412.05 94,749.67 95,094.05 95,445.31 95,803.60 96,169.06 96,541.82 96,922.04
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 157,284.29 14,364.23 14,651.51 14,944.54 15,243.43 15,548.30 15,859.27 16,176.45 16,499.98 16,829.98 17,166.58
Sum 644,073.92 67,494.23 66,739.75 66,011.44 65,309.02 64,632.21 63,980.75 63,354.37 62,752.84 62,175.93 61,623.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -26,262.30 -27,341.30 -28,400.61 -29,440.65 -30,461.84 -31,464.57 -32,449.23 -33,416.21 -34,365.90 -35,298.65
Return on Investment -3% -3% -3% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.043 0.043 0.043 0.043 0.043 0.044 0.044 0.044 0.044 0.044













Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,026 756,500 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,500
Additional Earnings Electricity Market [€/kWel; rated a] 78.29
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 645,427.45
Sum 718,531.97 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.40 1,573.25 1,604.72 1,636.81 1,669.55 1,702.94 1,737.00 1,771.74 1,807.17 1,843.31
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 95,842.29 8,752.94 8,928.00 9,106.56 9,288.69 9,474.47 9,663.96 9,857.24 10,054.38 10,255.47 10,460.58
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,338.62 3,592.66 3,664.51 3,737.80 3,812.56 3,888.81 3,966.59 4,045.92 4,126.84 4,209.37 4,293.56
Other Costs Total without Interest 90,338.62
Sum 96,115.15 9,270.31 9,342.17 9,415.46 9,490.21 9,566.46 9,644.24 9,723.57 9,804.49 9,887.03 9,971.21
Costs 952,979.04 93,756.88 94,081.40 94,412.41 94,750.05 95,094.43 95,445.70 95,804.00 96,169.46 96,542.23 96,922.46
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,761.02 48,761.13 47,805.03 46,867.68 45,948.70 45,047.75 44,164.46 43,298.49 42,449.50 41,617.16 40,801.13
Application Value 0,002 €/kWh 40,139.76 4,381.00 4,295.10 4,210.88 4,128.31 4,047.37 3,968.01 3,890.20 3,813.92 3,739.14 3,665.82
Additional Market Profits 214,309.68 19,572.16 19,963.60 20,362.87 20,770.13 21,185.53 21,609.24 22,041.43 22,482.26 22,931.90 23,390.54
Sum 701,210.45 72,714.29 72,063.73 71,441.43 70,847.15 70,280.65 69,741.71 69,230.12 68,745.68 68,288.20 67,857.50
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -21,042.59 -22,017.67 -22,970.98 -23,902.90 -24,813.78 -25,703.99 -26,573.88 -27,423.78 -28,254.03 -29,064.96
Return on Investment -3% -3% -3% -3% -3% -3% -3% -3% -3% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.043 0.043 0.043 0.043 0.043 0.044 0.044 0.044 0.044 0.044















Rated Power [kWel] 250
















CHP 1  [kWel] 250 3,052 763,000 Inflation 0.02




Total Electricity Production [kWhel/a] 2,190,000
Additional Earnings Electricity Market [€/kWel; rated a] 92.80
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 645,427.45
Sum 718,531.97 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20 71,853.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 47.93 48.89 49.87 50.86 51.88 52.92 53.98 55.06 56.16 57.28
Sum 42,489.62 3,880.43 3,958.04 4,037.20 4,117.94 4,200.30 4,284.31 4,369.99 4,457.39 4,546.54 4,637.47
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 1,542.05 1,572.89 1,604.35 1,636.44 1,669.17 1,702.55 1,736.60 1,771.33 1,806.76 1,842.89
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 95,838.43 8,752.59 8,927.64 9,106.20 9,288.32 9,474.09 9,663.57 9,856.84 10,053.98 10,255.06 10,460.16
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,338.62 3,592.66 3,664.51 3,737.80 3,812.56 3,888.81 3,966.59 4,045.92 4,126.84 4,209.37 4,293.56
Other Costs Total without Interest 90,338.62
Sum 96,115.15 9,270.31 9,342.17 9,415.46 9,490.21 9,566.46 9,644.24 9,723.57 9,804.49 9,887.03 9,971.21
Costs 952,975.18 93,756.53 94,081.04 94,412.05 94,749.67 95,094.05 95,445.31 95,803.60 96,169.06 96,541.82 96,922.04
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 446,659.04 48,750.00 47,794.12 46,856.98 45,938.21 45,037.46 44,154.38 43,288.60 42,439.81 41,607.66 40,791.82
Application Value 0,002 €/kWh 40,130.60 4,380.00 4,294.12 4,209.92 4,127.37 4,046.44 3,967.10 3,889.31 3,813.05 3,738.29 3,664.99
Additional Market Profits 254,045.19 23,201.07 23,665.09 24,138.39 24,621.16 25,113.58 25,615.85 26,128.17 26,650.73 27,183.75 27,727.42
Sum 740,834.82 76,331.07 75,753.32 75,205.29 74,686.74 74,197.49 73,737.33 73,306.09 72,903.59 72,529.69 72,184.23
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -17,425.47 -18,327.72 -19,206.76 -20,062.93 -20,896.56 -21,707.98 -22,497.52 -23,265.46 -24,012.13 -24,737.81
Return on Investment -2% -2% -2% -2% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.043 0.043 0.043 0.043 0.043 0.044 0.044 0.044 0.044 0.044














Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,935 3,814,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 228,955.51
Sum 254,888.22 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 71,397.57 6,520.49 6,650.90 6,783.92 6,919.60 7,057.99 7,199.15 7,343.13 7,490.00 7,639.80 7,792.59
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,954.77 1,274.44 1,299.93 1,325.93 1,352.45 1,379.50 1,407.09 1,435.23 1,463.93 1,493.21 1,523.08
Other Costs Total without Interest 64,954.77
Sum 70,731.30 6,952.09 6,977.58 7,003.58 7,030.10 7,057.15 7,084.74 7,112.88 7,141.59 7,170.86 7,200.73
Costs 440,500.73 42,932.62 43,167.94 43,407.97 43,652.80 43,902.53 44,157.25 44,417.06 44,682.07 44,952.39 45,228.10
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 132,423.74 12,093.80 12,335.68 12,582.39 12,834.04 13,090.72 13,352.53 13,619.58 13,891.98 14,169.82 14,453.21
Sum 318,976.05 32,454.80 32,297.44 32,152.75 32,020.66 31,901.14 31,794.12 31,699.57 31,617.45 31,547.73 31,490.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -10,477.82 -10,870.50 -11,255.22 -11,632.14 -12,001.39 -12,363.13 -12,717.49 -13,064.62 -13,404.65 -13,737.72
Return on Investment -3% -3% -3% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,094 3,901,700 Inflation 0.02




Total Electricity Production [kWhel/a] 4,819,513
Additional Earnings Electricity Market [€/kWel; rated a] 23.85
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 228,955.51
Sum 254,888.22 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.34 2,760.47 2,815.68 2,871.99 2,929.43 2,988.02 3,047.78 3,108.74 3,170.91 3,234.33
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 72,686.61 6,638.22 6,770.98 6,906.40 7,044.53 7,185.42 7,329.13 7,475.71 7,625.22 7,777.73 7,933.28
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,954.77 1,274.44 1,299.93 1,325.93 1,352.45 1,379.50 1,407.09 1,435.23 1,463.93 1,493.21 1,523.08
Other Costs Total without Interest 64,954.77
Sum 70,731.30 6,952.09 6,977.58 7,003.58 7,030.10 7,057.15 7,084.74 7,112.88 7,141.59 7,170.86 7,200.73
Costs 441,789.78 43,050.34 43,288.02 43,530.45 43,777.73 44,029.95 44,287.22 44,549.64 44,817.30 45,090.32 45,368.80
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,295.84 10,728.37 10,518.01 10,311.77 10,109.58 9,911.35 9,717.01 9,526.48 9,339.69 9,156.56 8,977.02
Application Value 0,002 €/kWh 88,315.03 9,639.03 9,450.02 9,264.73 9,083.07 8,904.97 8,730.36 8,559.18 8,391.35 8,226.82 8,065.50
Additional Market Profits 143,616.64 13,116.01 13,378.33 13,645.90 13,918.81 14,197.19 14,481.13 14,770.76 15,066.17 15,367.50 15,674.85
Sum 330,227.51 33,483.40 33,346.36 33,222.40 33,111.46 33,013.51 32,928.51 32,856.42 32,797.21 32,750.87 32,717.37
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -9,566.94 -9,941.66 -10,308.05 -10,666.27 -11,016.44 -11,358.72 -11,693.22 -12,020.09 -12,339.45 -12,651.43
Return on Investment -3% -3% -3% -3% -3% -3% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,070 3,888,500 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 26.24
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 228,955.51
Sum 254,888.22 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82 25,488.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 72,677.31 6,637.37 6,770.11 6,905.52 7,043.63 7,184.50 7,328.19 7,474.75 7,624.25 7,776.73 7,932.27
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 13,954.77 1,274.44 1,299.93 1,325.93 1,352.45 1,379.50 1,407.09 1,435.23 1,463.93 1,493.21 1,523.08
Other Costs Total without Interest 64,954.77
Sum 70,731.30 6,952.09 6,977.58 7,003.58 7,030.10 7,057.15 7,084.74 7,112.88 7,141.59 7,170.86 7,200.73
Costs 441,780.48 43,049.49 43,287.15 43,529.57 43,776.83 44,029.04 44,286.29 44,548.68 44,816.33 45,089.32 45,367.78
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 158,024.93 14,431.87 14,720.51 15,014.92 15,315.21 15,621.52 15,933.95 16,252.63 16,577.68 16,909.23 17,247.42
Sum 344,577.23 34,792.87 34,682.27 34,585.27 34,501.84 34,431.94 34,375.53 34,332.61 34,303.16 34,287.15 34,284.59
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -8,256.62 -8,604.88 -8,944.29 -9,274.99 -9,597.10 -9,910.75 -10,216.07 -10,513.17 -10,802.17 -11,083.19
Return on Investment -3% -3% -3% -3% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,935 3,814,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 309,714.20
Sum 344,794.06 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 99,205.87 9,060.13 9,241.33 9,426.16 9,614.68 9,806.97 10,003.11 10,203.18 10,407.24 10,615.38 10,827.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,876.99 1,723.97 1,758.45 1,793.62 1,829.49 1,866.08 1,903.40 1,941.47 1,980.30 2,019.91 2,060.30
Other Costs Total without Interest 69,876.99
Sum 75,653.52 7,401.62 7,436.10 7,471.27 7,507.14 7,543.73 7,581.06 7,619.12 7,657.95 7,697.56 7,737.96
Costs 563,137.09 54,912.37 55,207.47 55,508.48 55,815.51 56,128.68 56,448.11 56,773.93 57,106.27 57,445.25 57,791.02
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 132,423.74 12,093.80 12,335.68 12,582.39 12,834.04 13,090.72 13,352.53 13,619.58 13,891.98 14,169.82 14,453.21
Sum 318,976.05 32,454.80 32,297.44 32,152.75 32,020.66 31,901.14 31,794.12 31,699.57 31,617.45 31,547.73 31,490.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -22,457.57 -22,910.03 -23,355.73 -23,794.85 -24,227.54 -24,653.99 -25,074.36 -25,488.82 -25,897.52 -26,300.63
Return on Investment -5% -5% -6% -6% -6% -6% -6% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,093 3,901,150 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,963
Additional Earnings Electricity Market [€/kWel; rated a] 26.55
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 309,714.20
Sum 344,794.06 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.03 2,760.15 2,815.36 2,871.66 2,929.10 2,987.68 3,047.43 3,108.38 3,170.55 3,233.96
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 99,211.79 9,060.67 9,241.88 9,426.72 9,615.25 9,807.56 10,003.71 10,203.78 10,407.86 10,616.02 10,828.34
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,876.99 1,723.97 1,758.45 1,793.62 1,829.49 1,866.08 1,903.40 1,941.47 1,980.30 2,019.91 2,060.30
Other Costs Total without Interest 69,876.99
Sum 75,653.52 7,401.62 7,436.10 7,471.27 7,507.14 7,543.73 7,581.06 7,619.12 7,657.95 7,697.56 7,737.96
Costs 563,143.01 54,912.91 55,208.02 55,509.04 55,816.08 56,129.26 56,448.71 56,774.54 57,106.89 57,445.89 57,791.66
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,284.62 10,727.14 10,516.81 10,310.59 10,108.43 9,910.22 9,715.90 9,525.40 9,338.62 9,155.51 8,975.99
Application Value 0,002 €/kWh 88,304.95 9,637.93 9,448.95 9,263.67 9,082.03 8,903.95 8,729.37 8,558.20 8,390.39 8,225.88 8,064.58
Additional Market Profits 159,922.30 14,605.15 14,897.25 15,195.20 15,499.10 15,809.08 16,125.26 16,447.77 16,776.72 17,112.26 17,454.50
Sum 346,511.87 34,970.22 34,863.00 34,769.46 34,689.56 34,623.26 34,570.53 34,531.37 34,505.74 34,493.65 34,495.08
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -19,942.69 -20,345.02 -20,739.58 -21,126.53 -21,506.01 -21,878.17 -22,243.17 -22,601.15 -22,952.24 -23,296.58
Return on Investment -5% -5% -5% -5% -5% -5% -5% -5% -5% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,045 3,874,750 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 30.23
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 309,714.20
Sum 344,794.06 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41 34,479.41
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 99,205.87 9,060.13 9,241.33 9,426.16 9,614.68 9,806.97 10,003.11 10,203.18 10,407.24 10,615.38 10,827.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 18,876.99 1,723.97 1,758.45 1,793.62 1,829.49 1,866.08 1,903.40 1,941.47 1,980.30 2,019.91 2,060.30
Other Costs Total without Interest 69,876.99
Sum 75,653.52 7,401.62 7,436.10 7,471.27 7,507.14 7,543.73 7,581.06 7,619.12 7,657.95 7,697.56 7,737.96
Costs 563,137.09 54,912.37 55,207.47 55,508.48 55,815.51 56,128.68 56,448.11 56,773.93 57,106.27 57,445.25 57,791.02
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 182,053.77 16,626.34 16,958.87 17,298.04 17,644.00 17,996.88 18,356.82 18,723.96 19,098.44 19,480.41 19,870.01
Sum 368,606.08 36,987.34 36,920.63 36,868.40 36,830.63 36,807.30 36,798.41 36,803.94 36,823.91 36,858.32 36,907.19
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -17,925.03 -18,286.84 -18,640.08 -18,984.88 -19,321.38 -19,649.70 -19,969.99 -20,282.36 -20,586.93 -20,883.83
Return on Investment -4% -4% -4% -5% -5% -5% -5% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,935 3,814,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 344,495.09
Sum 383,514.42 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,631.10 10,103.55 10,305.63 10,511.74 10,721.97 10,936.41 11,155.14 11,378.24 11,605.81 11,837.92 12,074.68
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,996.88 1,917.57 1,955.92 1,995.04 2,034.94 2,075.64 2,117.15 2,159.50 2,202.69 2,246.74 2,291.68
Other Costs Total without Interest 71,996.88
Sum 77,773.41 7,595.23 7,633.58 7,672.69 7,712.60 7,753.29 7,794.81 7,837.15 7,880.34 7,924.39 7,969.33
Costs 615,402.57 60,021.43 60,341.28 60,667.52 61,000.29 61,339.71 61,685.93 62,039.06 62,399.26 62,766.67 63,141.42
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 132,423.74 12,093.80 12,335.68 12,582.39 12,834.04 13,090.72 13,352.53 13,619.58 13,891.98 14,169.82 14,453.21
Sum 318,976.05 32,454.80 32,297.44 32,152.75 32,020.66 31,901.14 31,794.12 31,699.57 31,617.45 31,547.73 31,490.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -27,566.63 -28,043.84 -28,514.77 -28,979.63 -29,438.58 -29,891.81 -30,339.49 -30,781.81 -31,218.93 -31,651.03
Return on Investment -6% -6% -6% -6% -6% -6% -7% -7% -7% -7%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,093 3,901,150 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,963
Additional Earnings Electricity Market [€/kWel; rated a] 28.02
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 344,495.09
Sum 383,514.42 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.03 2,760.15 2,815.36 2,871.66 2,929.10 2,987.68 3,047.43 3,108.38 3,170.55 3,233.96
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,637.02 10,104.09 10,306.18 10,512.30 10,722.55 10,937.00 11,155.74 11,378.85 11,606.43 11,838.56 12,075.33
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,996.88 1,917.57 1,955.92 1,995.04 2,034.94 2,075.64 2,117.15 2,159.50 2,202.69 2,246.74 2,291.68
Other Costs Total without Interest 71,996.88
Sum 77,773.41 7,595.23 7,633.58 7,672.69 7,712.60 7,753.29 7,794.81 7,837.15 7,880.34 7,924.39 7,969.33
Costs 615,408.49 60,021.97 60,341.83 60,668.08 61,000.86 61,340.30 61,686.52 62,039.67 62,399.88 62,767.30 63,142.06
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,284.62 10,727.14 10,516.81 10,310.59 10,108.43 9,910.22 9,715.90 9,525.40 9,338.62 9,155.51 8,975.99
Application Value 0,002 €/kWh 88,304.95 9,637.93 9,448.95 9,263.67 9,082.03 8,903.95 8,729.37 8,558.20 8,390.39 8,225.88 8,064.58
Additional Market Profits 168,754.20 15,411.74 15,719.97 16,034.37 16,355.06 16,682.16 17,015.80 17,356.12 17,703.24 18,057.30 18,418.45
Sum 355,343.77 35,776.80 35,685.72 35,608.64 35,545.51 35,496.33 35,461.07 35,439.71 35,432.26 35,438.69 35,459.03
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -24,245.17 -24,656.11 -25,059.45 -25,455.35 -25,843.97 -26,225.45 -26,599.96 -26,967.63 -27,328.61 -27,683.04
Return on Investment -5% -5% -5% -6% -6% -6% -6% -6% -6% -6%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 7,012 3,856,600 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 33.35
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 192,268.01 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53 21,404.53
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 11,687.50 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13 1,301.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 11,000.00 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59 1,224.59
Investment Total without Interest 344,495.09
Sum 383,514.42 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44 38,351.44
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 116.88 119.21 121.60 124.03 126.51 129.04 131.62 134.25 136.94 139.68
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 110.00 112.20 114.44 116.73 119.07 121.45 123.88 126.36 128.88 131.46
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,631.10 10,103.55 10,305.63 10,511.74 10,721.97 10,936.41 11,155.14 11,378.24 11,605.81 11,837.92 12,074.68
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,996.88 1,917.57 1,955.92 1,995.04 2,034.94 2,075.64 2,117.15 2,159.50 2,202.69 2,246.74 2,291.68
Other Costs Total without Interest 71,996.88
Sum 77,773.41 7,595.23 7,633.58 7,672.69 7,712.60 7,753.29 7,794.81 7,837.15 7,880.34 7,924.39 7,969.33
Costs 615,402.57 60,021.43 60,341.28 60,667.52 61,000.29 61,339.71 61,685.93 62,039.06 62,399.26 62,766.67 63,141.42
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 98,264.99 10,725.00 10,514.71 10,308.54 10,106.41 9,908.24 9,713.96 9,523.49 9,336.76 9,153.68 8,974.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 200,875.32 18,345.25 18,712.15 19,086.39 19,468.12 19,857.48 20,254.63 20,659.73 21,072.92 21,494.38 21,924.27
Sum 387,427.63 38,706.25 38,673.92 38,656.75 38,654.75 38,667.90 38,696.22 38,739.71 38,798.40 38,872.30 38,961.44
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -21,315.19 -21,667.36 -22,010.77 -22,345.54 -22,671.81 -22,989.71 -23,299.35 -23,600.87 -23,894.37 -24,179.98
Return on Investment -5% -5% -5% -5% -5% -5% -5% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,205 3,412,750 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 32.18
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 366,349.48
Sum 407,844.16 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 75,161.53 6,864.24 7,001.53 7,141.56 7,284.39 7,430.08 7,578.68 7,730.25 7,884.86 8,042.55 8,203.40
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,328.90 2,039.22 2,080.01 2,121.61 2,164.04 2,207.32 2,251.46 2,296.49 2,342.42 2,389.27 2,437.06
Other Costs Total without Interest 73,328.90
Sum 79,105.43 7,716.87 7,757.66 7,799.26 7,841.69 7,884.97 7,929.12 7,974.15 8,020.08 8,066.93 8,114.71
Costs 605,594.76 59,336.74 59,594.23 59,856.88 60,124.77 60,398.03 60,676.75 60,961.04 61,251.02 61,546.80 61,848.49
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.97 28,600.00 28,039.22 27,489.43 26,950.42 26,421.98 25,903.90 25,395.98 24,898.02 24,409.82 23,931.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 193,792.59 17,698.40 18,052.37 18,413.42 18,781.69 19,157.32 19,540.47 19,931.28 20,329.90 20,736.50 21,151.23
Sum 544,119.87 55,934.40 55,538.65 55,164.67 54,812.32 54,481.48 54,171.99 53,883.75 53,616.64 53,370.56 53,145.41
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -3,402.34 -4,055.59 -4,692.21 -5,312.45 -5,916.55 -6,504.76 -7,077.29 -7,634.38 -8,176.24 -8,703.09
Return on Investment -1% -1% -1% -1% -1% -1% -1% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,101 3,355,393 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 35.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 366,349.48
Sum 407,844.16 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 75,161.53 6,864.24 7,001.53 7,141.56 7,284.39 7,430.08 7,578.68 7,730.25 7,884.86 8,042.55 8,203.40
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,328.90 2,039.22 2,080.01 2,121.61 2,164.04 2,207.32 2,251.46 2,296.49 2,342.42 2,389.27 2,437.06
Other Costs Total without Interest 73,328.90
Sum 79,105.43 7,716.87 7,757.66 7,799.26 7,841.69 7,884.97 7,929.12 7,974.15 8,020.08 8,066.93 8,114.71
Costs 605,594.76 59,336.74 59,594.23 59,856.88 60,124.77 60,398.03 60,676.75 60,961.04 61,251.02 61,546.80 61,848.49
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.95 28,600.00 28,039.21 27,489.42 26,950.42 26,421.98 25,903.90 25,395.98 24,898.02 24,409.82 23,931.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 211,161.60 19,284.66 19,670.35 20,063.76 20,465.03 20,874.33 21,291.82 21,717.65 22,152.01 22,595.05 23,046.95
Sum 561,488.85 57,520.65 57,156.62 56,815.00 56,495.66 56,198.48 55,923.34 55,670.13 55,438.74 55,229.10 55,041.12
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -1,816.09 -2,437.61 -3,041.88 -3,629.11 -4,199.55 -4,753.41 -5,290.92 -5,812.28 -6,317.70 -6,807.37
Return on Investment 0% -1% -1% -1% -1% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 6,085 3,346,750 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 38.25
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Füllstandsüberwachung weiterer Behälter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 366,349.48
Sum 407,844.16 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42 40,784.42
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 75,161.53 6,864.24 7,001.53 7,141.56 7,284.39 7,430.08 7,578.68 7,730.25 7,884.86 8,042.55 8,203.40
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,328.90 2,039.22 2,080.01 2,121.61 2,164.04 2,207.32 2,251.46 2,296.49 2,342.42 2,389.27 2,437.06
Other Costs Total without Interest 73,328.90
Sum 79,105.43 7,716.87 7,757.66 7,799.26 7,841.69 7,884.97 7,929.12 7,974.15 8,020.08 8,066.93 8,114.71
Costs 605,594.76 59,336.74 59,594.23 59,856.88 60,124.77 60,398.03 60,676.75 60,961.04 61,251.02 61,546.80 61,848.49
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.97 28,600.00 28,039.22 27,489.43 26,950.42 26,421.98 25,903.90 25,395.98 24,898.02 24,409.82 23,931.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 230,354.76 21,037.50 21,458.25 21,887.42 22,325.16 22,771.67 23,227.10 23,691.64 24,165.47 24,648.78 25,141.76
Sum 580,682.04 59,273.50 58,944.52 58,638.66 58,355.80 58,095.82 57,858.62 57,644.12 57,452.21 57,282.84 57,135.93
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -63.24 -649.71 -1,218.21 -1,768.97 -2,302.21 -2,818.12 -3,316.93 -3,798.81 -4,263.96 -4,712.56
Return on Investment 0% 0% 0% 0% 0% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,840 3,212,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,717,625
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 447,108.17
Sum 497,750.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,649.13 2,702.11 2,756.15 2,811.28 2,867.50 2,924.85 2,983.35 3,043.01 3,103.87 3,165.95
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 101,072.91 9,230.64 9,415.25 9,603.56 9,795.63 9,991.54 10,191.37 10,395.20 10,603.10 10,815.16 11,031.47
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,251.12 2,488.75 2,538.53 2,589.30 2,641.08 2,693.90 2,747.78 2,802.74 2,858.79 2,915.97 2,974.29
Other Costs Total without Interest 78,251.12
Sum 84,027.65 8,166.40 8,216.18 8,266.95 8,318.73 8,371.56 8,425.43 8,480.39 8,536.44 8,593.62 8,651.94
Costs 726,334.20 71,143.25 71,457.06 71,777.15 72,103.64 72,436.66 72,776.34 73,122.81 73,476.22 73,836.69 74,204.37
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 256,580.80 28,004.17 27,455.07 26,916.73 26,388.95 25,871.52 25,364.24 24,866.90 24,379.31 23,901.29 23,432.63
Application Value 0,002 €/kWh 86,447.99 9,435.25 9,250.25 9,068.87 8,891.05 8,716.71 8,545.80 8,378.23 8,213.95 8,052.90 7,895.00
Additional Market Profits 195,898.33 17,890.71 18,248.53 18,613.50 18,985.77 19,365.48 19,752.79 20,147.85 20,550.81 20,961.82 21,381.06
Sum 538,927.13 55,330.13 54,953.84 54,599.10 54,265.77 53,953.72 53,662.83 53,392.98 53,144.07 52,916.00 52,708.69
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -15,813.12 -16,503.22 -17,178.05 -17,837.87 -18,482.94 -19,113.51 -19,729.83 -20,332.15 -20,920.68 -21,495.68
Return on Investment -3% -3% -3% -3% -3% -3% -3% -3% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.016 0.016 0.016













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,892 3,240,677 Inflation 0.02




Total Electricity Production [kWhel/a] 4,817,997
Additional Earnings Electricity Market [€/kWel; rated a] 41.68
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 447,108.17
Sum 497,750.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 101,690.07 9,287.00 9,472.74 9,662.20 9,855.44 10,052.55 10,253.60 10,458.67 10,667.84 10,881.20 11,098.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,251.12 2,488.75 2,538.53 2,589.30 2,641.08 2,693.90 2,747.78 2,802.74 2,858.79 2,915.97 2,974.29
Other Costs Total without Interest 78,251.12
Sum 84,027.65 8,166.40 8,216.18 8,266.95 8,318.73 8,371.56 8,425.43 8,480.39 8,536.44 8,593.62 8,651.94
Costs 726,951.36 71,199.61 71,514.55 71,835.79 72,163.45 72,497.67 72,838.57 73,186.29 73,540.96 73,902.73 74,271.73
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.82 28,599.98 28,039.20 27,489.41 26,950.40 26,421.96 25,903.89 25,395.97 24,898.01 24,409.81 23,931.19
Application Value 0,002 €/kWh 88,287.26 9,635.99 9,447.05 9,261.82 9,080.21 8,902.17 8,727.62 8,556.49 8,388.71 8,224.23 8,062.97
Additional Market Profits 251,026.71 22,925.40 23,383.91 23,851.58 24,328.62 24,815.19 25,311.49 25,817.72 26,334.08 26,860.76 27,397.97
Sum 601,353.79 61,161.38 60,870.16 60,602.81 60,359.23 60,139.32 59,942.99 59,770.18 59,620.80 59,494.80 59,392.13
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -10,038.24 -10,644.39 -11,232.98 -11,804.22 -12,358.35 -12,895.58 -13,416.11 -13,920.17 -14,407.93 -14,879.60
Return on Investment -2% -2% -2% -2% -2% -2% -2% -2% -2% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,890 3,239,500 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 45.90
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 447,108.17
Sum 497,750.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00 49,775.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 101,690.09 9,287.00 9,472.74 9,662.20 9,855.44 10,052.55 10,253.60 10,458.67 10,667.85 10,881.20 11,098.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,251.12 2,488.75 2,538.53 2,589.30 2,641.08 2,693.90 2,747.78 2,802.74 2,858.79 2,915.97 2,974.29
Other Costs Total without Interest 78,251.12
Sum 84,027.65 8,166.40 8,216.18 8,266.95 8,318.73 8,371.56 8,425.43 8,480.39 8,536.44 8,593.62 8,651.94
Costs 726,951.38 71,199.62 71,514.55 71,835.79 72,163.46 72,497.67 72,838.57 73,186.29 73,540.96 73,902.73 74,271.73
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.97 28,600.00 28,039.22 27,489.43 26,950.42 26,421.98 25,903.90 25,395.98 24,898.02 24,409.82 23,931.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 276,414.08 25,243.94 25,748.82 26,263.79 26,789.07 27,324.85 27,871.35 28,428.77 28,997.35 29,577.30 30,168.84
Sum 626,741.37 63,479.94 63,235.09 63,015.04 62,819.71 62,649.00 62,502.87 62,381.25 62,284.09 62,211.36 62,163.02
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -7,719.68 -8,279.46 -8,820.75 -9,343.75 -9,848.67 -10,335.70 -10,805.04 -11,256.87 -11,691.37 -12,108.71
Return on Investment -1% -1% -2% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,840 3,212,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,717,625
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 481,889.06
Sum 536,470.36 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,649.13 2,702.11 2,756.15 2,811.28 2,867.50 2,924.85 2,983.35 3,043.01 3,103.87 3,165.95
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 112,498.14 10,274.06 10,479.55 10,689.14 10,902.92 11,120.98 11,343.40 11,570.27 11,801.67 12,037.70 12,278.46
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,371.00 2,682.35 2,736.00 2,790.72 2,846.53 2,903.46 2,961.53 3,020.76 3,081.18 3,142.80 3,205.66
Other Costs Total without Interest 80,371.00
Sum 86,147.53 8,360.00 8,413.65 8,468.37 8,524.19 8,581.12 8,639.19 8,698.42 8,758.83 8,820.46 8,883.31
Costs 778,599.68 76,252.32 76,590.87 76,936.19 77,288.42 77,647.70 78,014.16 78,387.95 78,769.21 79,158.10 79,554.77
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 256,580.80 28,004.17 27,455.07 26,916.73 26,388.95 25,871.52 25,364.24 24,866.90 24,379.31 23,901.29 23,432.63
Application Value 0,002 €/kWh 86,447.99 9,435.25 9,250.25 9,068.87 8,891.05 8,716.71 8,545.80 8,378.23 8,213.95 8,052.90 7,895.00
Additional Market Profits 195,898.33 17,890.71 18,248.53 18,613.50 18,985.77 19,365.48 19,752.79 20,147.85 20,550.81 20,961.82 21,381.06
Sum 538,927.13 55,330.13 54,953.84 54,599.10 54,265.77 53,953.72 53,662.83 53,392.98 53,144.07 52,916.00 52,708.69
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -20,922.18 -21,637.03 -22,337.09 -23,022.65 -23,693.98 -24,351.33 -24,994.97 -25,625.14 -26,242.10 -26,846.08
Return on Investment -3% -3% -4% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.017 0.017 0.017 0.017 0.017













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,892 3,240,677 Inflation 0.02




Total Electricity Production [kWhel/a] 4,817,997
Additional Earnings Electricity Market [€/kWel; rated a] 45.61
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 481,889.06
Sum 536,470.36 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 113,115.30 10,330.43 10,537.04 10,747.78 10,962.73 11,181.99 11,405.63 11,633.74 11,866.41 12,103.74 12,345.82
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,371.00 2,682.35 2,736.00 2,790.72 2,846.53 2,903.46 2,961.53 3,020.76 3,081.18 3,142.80 3,205.66
Other Costs Total without Interest 80,371.00
Sum 86,147.53 8,360.00 8,413.65 8,468.37 8,524.19 8,581.12 8,639.19 8,698.42 8,758.83 8,820.46 8,883.31
Costs 779,216.84 76,308.68 76,648.36 76,994.83 77,348.23 77,708.71 78,076.39 78,451.42 78,833.95 79,224.14 79,622.13
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.82 28,599.98 28,039.20 27,489.41 26,950.40 26,421.96 25,903.89 25,395.97 24,898.01 24,409.81 23,931.19
Application Value 0,002 €/kWh 88,287.26 9,635.99 9,447.05 9,261.82 9,080.21 8,902.17 8,727.62 8,556.49 8,388.71 8,224.23 8,062.97
Additional Market Profits 274,661.53 25,083.88 25,585.56 26,097.27 26,619.22 27,151.60 27,694.64 28,248.53 28,813.50 29,389.77 29,977.56
Sum 624,988.62 63,319.86 63,071.82 62,848.50 62,649.83 62,475.74 62,326.14 62,200.98 62,100.22 62,023.81 61,971.72
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -12,988.82 -13,576.54 -14,146.33 -14,698.40 -15,232.97 -15,750.25 -16,250.44 -16,733.74 -17,200.33 -17,650.41
Return on Investment -2% -2% -2% -2% -2% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017













Rated Power [kWel] 550
















CHP 1  [kWel] 550 5,861 3,223,550 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 50.17
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 306,974.48 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40 34,174.40
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 23,375.00 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26 2,602.26
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 22,000.00 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18 2,449.18
Investment Total without Interest 481,889.06
Sum 536,470.36 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04 53,647.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 233.75 238.43 243.19 248.06 253.02 258.08 263.24 268.51 273.88 279.35
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 220.00 224.40 228.89 233.47 238.14 242.90 247.76 252.71 257.77 262.92
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 113,115.32 10,330.43 10,537.04 10,747.78 10,962.73 11,181.99 11,405.63 11,633.74 11,866.42 12,103.74 12,345.82
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,371.00 2,682.35 2,736.00 2,790.72 2,846.53 2,903.46 2,961.53 3,020.76 3,081.18 3,142.80 3,205.66
Other Costs Total without Interest 80,371.00
Sum 86,147.53 8,360.00 8,413.65 8,468.37 8,524.19 8,581.12 8,639.19 8,698.42 8,758.83 8,820.46 8,883.31
Costs 779,216.85 76,308.68 76,648.36 76,994.83 77,348.24 77,708.71 78,076.39 78,451.42 78,833.96 79,224.14 79,622.13
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 262,039.97 28,600.00 28,039.22 27,489.43 26,950.42 26,421.98 25,903.90 25,395.98 24,898.02 24,409.82 23,931.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 302,142.18 27,593.60 28,145.47 28,708.38 29,282.55 29,868.20 30,465.56 31,074.87 31,696.37 32,330.30 32,976.90
Sum 652,469.46 65,829.60 65,631.74 65,459.63 65,313.18 65,192.35 65,097.08 65,027.34 64,983.11 64,964.35 64,971.08
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -10,479.08 -11,016.62 -11,535.21 -12,035.05 -12,516.36 -12,979.30 -13,424.08 -13,850.85 -14,259.79 -14,651.05
Return on Investment -2% -2% -2% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,015 2,208,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 43.56
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 594,864.47
Sum 662,241.96 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,129.97 7,317.99 7,464.35 7,613.64 7,765.91 7,921.23 8,079.65 8,241.25 8,406.07 8,574.19 8,745.68
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 36,256.82 3,311.21 3,377.43 3,444.98 3,513.88 3,584.16 3,655.84 3,728.96 3,803.54 3,879.61 3,957.20
Other Costs Total without Interest 87,256.82
Sum 93,033.35 8,988.86 9,055.09 9,122.64 9,191.54 9,261.81 9,333.50 9,406.61 9,481.19 9,557.26 9,634.86
Costs 878,888.92 86,502.26 86,794.27 87,092.12 87,395.92 87,705.80 88,021.88 88,344.28 88,673.13 89,008.56 89,350.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 262,313.61 23,956.19 24,435.32 24,924.02 25,422.50 25,930.95 26,449.57 26,978.56 27,518.13 28,068.50 28,629.87
Sum 940,190.85 97,942.19 96,970.61 96,037.05 95,141.16 94,282.58 93,460.97 92,676.01 91,927.40 91,214.83 90,538.04
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 11,439.93 10,176.34 8,944.94 7,745.24 6,576.78 5,439.09 4,331.73 3,254.27 2,206.28 1,187.35
Return on Investment 2% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,651 2,008,050 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,550
Additional Earnings Electricity Market [€/kWel; rated a] 46.65
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 594,864.47
Sum 662,241.96 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.80 2,759.92 2,815.12 2,871.42 2,928.85 2,987.42 3,047.17 3,108.11 3,170.28 3,233.68
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,133.35 7,318.30 7,464.67 7,613.96 7,766.24 7,921.56 8,080.00 8,241.60 8,406.43 8,574.56 8,746.05
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 36,256.82 3,311.21 3,377.43 3,444.98 3,513.88 3,584.16 3,655.84 3,728.96 3,803.54 3,879.61 3,957.20
Other Costs Total without Interest 87,256.82
Sum 93,033.35 8,988.86 9,055.09 9,122.64 9,191.54 9,261.81 9,333.50 9,406.61 9,481.19 9,557.26 9,634.86
Costs 878,892.30 86,502.57 86,794.58 87,092.44 87,396.25 87,706.14 88,022.22 88,344.63 88,673.49 89,008.92 89,351.06
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,657.24 64,357.35 63,095.44 61,858.27 60,645.36 59,456.24 58,290.43 57,147.48 56,026.94 54,928.38 53,851.35
Application Value 0,002 €/kWh 88,297.39 9,637.10 9,448.14 9,262.88 9,081.25 8,903.19 8,728.62 8,557.47 8,389.68 8,225.17 8,063.89
Additional Market Profits 280,963.76 25,659.44 26,172.63 26,696.09 27,230.01 27,774.61 28,330.10 28,896.70 29,474.64 30,064.13 30,665.41
Sum 958,918.38 99,653.89 98,716.21 97,817.24 96,956.63 96,134.04 95,349.15 94,601.65 93,891.25 93,217.68 92,580.65
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 13,151.32 11,921.62 10,724.80 9,560.38 8,427.90 7,326.93 6,257.02 5,217.77 4,208.76 3,229.59
Return on Investment 2% 2% 1% 1% 1% 1% 1% 1% 1% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,650 2,007,500 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.42
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 594,864.47
Sum 662,241.96 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20 66,224.20
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,129.97 7,317.99 7,464.35 7,613.64 7,765.91 7,921.23 8,079.65 8,241.25 8,406.07 8,574.19 8,745.68
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 36,256.82 3,311.21 3,377.43 3,444.98 3,513.88 3,584.16 3,655.84 3,728.96 3,803.54 3,879.61 3,957.20
Other Costs Total without Interest 87,256.82
Sum 93,033.35 8,988.86 9,055.09 9,122.64 9,191.54 9,261.81 9,333.50 9,406.61 9,481.19 9,557.26 9,634.86
Costs 878,888.92 86,502.26 86,794.27 87,092.12 87,395.92 87,705.80 88,021.88 88,344.28 88,673.13 89,008.56 89,350.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 315,704.82 28,832.22 29,408.87 29,997.05 30,596.99 31,208.93 31,833.11 32,469.77 33,119.16 33,781.55 34,457.18
Sum 993,582.06 102,818.22 101,944.16 101,110.08 100,315.65 99,560.56 98,844.51 98,167.22 97,528.43 96,927.89 96,365.35
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 16,315.96 15,149.89 14,017.96 12,919.73 11,854.75 10,822.62 9,822.94 8,855.30 7,919.33 7,014.66
Return on Investment 2% 2% 2% 2% 2% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,380 2,409,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 675,623.16
Sum 752,147.81 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 106,658.52 9,740.75 9,935.57 10,134.28 10,336.96 10,543.70 10,754.58 10,969.67 11,189.06 11,412.84 11,641.10
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 41,179.04 3,760.74 3,835.95 3,912.67 3,990.93 4,070.74 4,152.16 4,235.20 4,319.91 4,406.31 4,494.43
Other Costs Total without Interest 92,179.04
Sum 97,955.57 9,438.39 9,513.61 9,590.33 9,668.58 9,748.40 9,829.81 9,912.86 9,997.56 10,083.96 10,172.08
Costs 1,000,245.54 98,365.13 98,714.59 99,071.03 99,434.60 99,805.45 100,183.71 100,569.53 100,963.07 101,364.49 101,773.93
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 270,501.77 24,703.99 25,198.07 25,702.03 26,216.07 26,740.39 27,275.20 27,820.70 28,377.12 28,944.66 29,523.55
Sum 948,379.02 98,689.99 97,733.36 96,815.06 95,934.73 95,092.02 94,286.60 93,518.15 92,786.38 92,091.00 91,431.73
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 324.85 -981.23 -2,255.97 -3,499.87 -4,713.43 -5,897.11 -7,051.38 -8,176.69 -9,273.49 -10,342.20
Return on Investment 0% 0% 0% 0% -1% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,068 2,237,400 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,550
Additional Earnings Electricity Market [€/kWel; rated a] 54.60
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 675,623.16
Sum 752,147.81 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.80 2,759.92 2,815.12 2,871.42 2,928.85 2,987.42 3,047.17 3,108.11 3,170.28 3,233.68
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 106,661.90 9,741.06 9,935.88 10,134.60 10,337.29 10,544.04 10,754.92 10,970.02 11,189.42 11,413.21 11,641.47
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 41,179.04 3,760.74 3,835.95 3,912.67 3,990.93 4,070.74 4,152.16 4,235.20 4,319.91 4,406.31 4,494.43
Other Costs Total without Interest 92,179.04
Sum 97,955.57 9,438.39 9,513.61 9,590.33 9,668.58 9,748.40 9,829.81 9,912.86 9,997.56 10,083.96 10,172.08
Costs 1,000,248.92 98,365.44 98,714.90 99,071.35 99,434.93 99,805.78 100,184.05 100,569.88 100,963.43 101,364.85 101,774.30
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,657.24 64,357.35 63,095.44 61,858.27 60,645.36 59,456.24 58,290.43 57,147.48 56,026.94 54,928.38 53,851.35
Application Value 0,002 €/kWh 88,297.39 9,637.10 9,448.14 9,262.88 9,081.25 8,903.19 8,728.62 8,557.47 8,389.68 8,225.17 8,063.89
Additional Market Profits 328,822.35 30,030.20 30,630.81 31,243.42 31,868.29 32,505.66 33,155.77 33,818.89 34,495.26 35,185.17 35,888.87
Sum 1,006,776.98 104,024.65 103,174.38 102,364.58 101,594.91 100,865.09 100,174.82 99,523.84 98,911.88 98,338.72 97,804.12
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 5,659.21 4,459.48 3,293.22 2,159.98 1,059.31 -9.23 -1,046.04 -2,051.55 -3,026.13 -3,970.18
Return on Investment 1% 1% 0% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,146 2,280,300 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.57
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 675,623.16
Sum 752,147.81 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78 75,214.78
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 106,658.52 9,740.75 9,935.57 10,134.28 10,336.96 10,543.70 10,754.58 10,969.67 11,189.06 11,412.84 11,641.10
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 41,179.04 3,760.74 3,835.95 3,912.67 3,990.93 4,070.74 4,152.16 4,235.20 4,319.91 4,406.31 4,494.43
Other Costs Total without Interest 92,179.04
Sum 97,955.57 9,438.39 9,513.61 9,590.33 9,668.58 9,748.40 9,829.81 9,912.86 9,997.56 10,083.96 10,172.08
Costs 1,000,245.54 98,365.13 98,714.59 99,071.03 99,434.60 99,805.45 100,183.71 100,569.53 100,963.07 101,364.49 101,773.93
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 382,815.10 34,961.17 35,660.40 36,373.60 37,101.08 37,843.10 38,599.96 39,371.96 40,159.40 40,962.59 41,781.84
Sum 1,060,692.34 108,947.17 108,195.69 107,486.64 106,819.74 106,194.73 105,611.36 105,069.41 104,568.66 104,108.93 103,690.01
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 10,582.04 9,481.10 8,415.61 7,385.13 6,389.28 5,427.65 4,499.88 3,605.59 2,744.44 1,916.08
Return on Investment 1% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.020 0.020 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,380 2,409,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Sum 710,404.05
Supply Costs 790,868.16 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 118,083.75 10,784.18 10,999.86 11,219.86 11,444.26 11,673.14 11,906.61 12,144.74 12,387.63 12,635.38 12,888.09
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 43,298.93 3,954.34 4,033.43 4,114.10 4,196.38 4,280.31 4,365.91 4,453.23 4,542.29 4,633.14 4,725.80
Other Costs Total without Interest 94,298.93
Sum 100,075.46 9,631.99 9,711.08 9,791.75 9,874.03 9,957.96 10,043.56 10,130.88 10,219.95 10,310.79 10,403.46
Costs 1,052,511.01 103,474.20 103,848.39 104,230.07 104,619.38 105,016.48 105,421.52 105,834.66 106,256.07 106,685.90 107,124.33
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 270,501.77 24,703.99 25,198.07 25,702.03 26,216.07 26,740.39 27,275.20 27,820.70 28,377.12 28,944.66 29,523.55
Sum 948,379.02 98,689.99 97,733.36 96,815.06 95,934.73 95,092.02 94,286.60 93,518.15 92,786.38 92,091.00 91,431.73
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -4,784.21 -6,115.03 -7,415.01 -8,684.65 -9,924.46 -11,134.92 -12,316.51 -13,469.69 -14,594.90 -15,692.60
Return on Investment -1% -1% -1% -1% -1% -1% -1% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.021 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,225 2,323,750 Inflation 0.02




Total Electricity Production [kWhel/a] 4,819,100
Additional Earnings Electricity Market [€/kWel; rated a] 62.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 710,404.05
Sum 790,868.16 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.11 2,760.23 2,815.44 2,871.75 2,929.18 2,987.76 3,047.52 3,108.47 3,170.64 3,234.05
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 118,090.52 10,784.80 11,000.49 11,220.50 11,444.91 11,673.81 11,907.29 12,145.43 12,388.34 12,636.11 12,888.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 43,298.93 3,954.34 4,033.43 4,114.10 4,196.38 4,280.31 4,365.91 4,453.23 4,542.29 4,633.14 4,725.80
Other Costs Total without Interest 94,298.93
Sum 100,075.46 9,631.99 9,711.08 9,791.75 9,874.03 9,957.96 10,043.56 10,130.88 10,219.95 10,310.79 10,403.46
Costs 1,052,517.78 103,474.82 103,849.02 104,230.71 104,620.04 105,017.15 105,422.20 105,835.36 106,256.78 106,686.62 107,125.07
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,724.54 64,364.69 63,102.64 61,865.33 60,652.29 59,463.03 58,297.08 57,154.00 56,033.34 54,934.64 53,857.49
Application Value 0,002 €/kWh 88,307.47 9,638.20 9,449.22 9,263.94 9,082.29 8,904.21 8,729.61 8,558.45 8,390.63 8,226.11 8,064.81
Additional Market Profits 373,740.22 34,132.40 34,815.04 35,511.35 36,221.57 36,946.00 37,684.92 38,438.62 39,207.40 39,991.54 40,791.37
Sum 1,051,772.23 108,135.29 107,366.90 106,640.62 105,956.15 105,313.24 104,711.62 104,151.07 103,631.37 103,152.30 102,713.68
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 4,660.47 3,517.88 2,409.90 1,336.11 296.09 -710.58 -1,684.29 -2,625.41 -3,534.32 -4,411.38
Return on Investment 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.021 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,275 2,351,250 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 71.98
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 490,114.47 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74 54,562.74
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 46,750.00 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52 5,204.52
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 44,000.00 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37 4,898.37
Investment Total without Interest 710,404.05
Sum 790,868.16 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82 79,086.82
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 467.50 476.85 486.39 496.11 506.04 516.16 526.48 537.01 547.75 558.71
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 440.00 448.80 457.78 466.93 476.27 485.80 495.51 505.42 515.53 525.84
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 118,083.75 10,784.18 10,999.86 11,219.86 11,444.26 11,673.14 11,906.61 12,144.74 12,387.63 12,635.38 12,888.09
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 43,298.93 3,954.34 4,033.43 4,114.10 4,196.38 4,280.31 4,365.91 4,453.23 4,542.29 4,633.14 4,725.80
Other Costs Total without Interest 94,298.93
Sum 100,075.46 9,631.99 9,711.08 9,791.75 9,874.03 9,957.96 10,043.56 10,130.88 10,219.95 10,310.79 10,403.46
Costs 1,052,511.01 103,474.20 103,848.39 104,230.07 104,619.38 105,016.48 105,421.52 105,834.66 106,256.07 106,685.90 107,124.33
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 589,589.93 64,350.00 63,088.24 61,851.21 60,638.44 59,449.45 58,283.78 57,140.96 56,020.55 54,922.11 53,845.20
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 433,502.36 39,590.27 40,382.07 41,189.71 42,013.51 42,853.78 43,710.85 44,585.07 45,476.77 46,386.31 47,314.03
Sum 1,111,379.60 113,576.27 112,917.36 112,302.75 111,732.17 111,205.40 110,722.25 110,282.52 109,886.04 109,532.64 109,222.21
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 10,102.07 9,068.97 8,072.67 7,112.78 6,188.92 5,300.73 4,447.86 3,629.97 2,846.74 2,097.88
Return on Investment 1% 1% 1% 1% 1% 1% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.021 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,380 2,409,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.64
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 978,015.18
Sum 1,088,790.35 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 90,066.84 8,225.49 8,390.00 8,557.80 8,728.96 8,903.54 9,081.61 9,263.24 9,448.50 9,637.47 9,830.22
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 59,609.75 5,443.95 5,552.83 5,663.89 5,777.17 5,892.71 6,010.56 6,130.77 6,253.39 6,378.46 6,506.03
Other Costs Total without Interest 110,609.75
Sum 116,386.28 11,121.60 11,230.48 11,341.54 11,454.82 11,570.36 11,688.22 11,808.43 11,931.04 12,056.11 12,183.68
Costs 1,338,727.11 132,197.34 132,550.15 132,910.02 133,277.09 133,651.50 134,033.39 134,422.93 134,820.25 135,225.52 135,638.90
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 317,013.50 28,951.74 29,530.78 30,121.39 30,723.82 31,338.30 31,965.06 32,604.36 33,256.45 33,921.58 34,600.01
Sum 1,387,950.70 145,837.74 144,124.89 142,468.57 140,868.11 139,322.89 137,832.31 136,395.79 135,012.75 133,682.66 132,404.99
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 13,640.40 11,574.74 9,558.54 7,591.02 5,671.40 3,798.92 1,972.86 192.50 -1,542.87 -3,233.91
Return on Investment 1% 1% 1% 1% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,277 2,352,350 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,550
Additional Earnings Electricity Market [€/kWel; rated a] 56.84
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 978,015.18
Sum 1,088,790.35 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.80 2,759.92 2,815.12 2,871.42 2,928.85 2,987.42 3,047.17 3,108.11 3,170.28 3,233.68
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 90,070.22 8,225.80 8,390.32 8,558.12 8,729.29 8,903.87 9,081.95 9,263.59 9,448.86 9,637.84 9,830.59
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 59,609.75 5,443.95 5,552.83 5,663.89 5,777.17 5,892.71 6,010.56 6,130.77 6,253.39 6,378.46 6,506.03
Other Costs Total without Interest 110,609.75
Sum 116,386.28 11,121.60 11,230.48 11,341.54 11,454.82 11,570.36 11,688.22 11,808.43 11,931.04 12,056.11 12,183.68
Costs 1,338,730.49 132,197.65 132,550.47 132,910.34 133,277.42 133,651.83 134,033.74 134,423.28 134,820.61 135,225.89 135,639.27
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,762.06 107,262.24 105,159.06 103,097.12 101,075.61 99,093.73 97,150.72 95,245.80 93,378.24 91,547.29 89,752.25
Application Value 0,002 €/kWh 88,297.39 9,637.10 9,448.14 9,262.88 9,081.25 8,903.19 8,728.62 8,557.47 8,389.68 8,225.17 8,063.89
Additional Market Profits 342,340.12 31,264.73 31,890.03 32,527.83 33,178.39 33,841.95 34,518.79 35,209.17 35,913.35 36,631.62 37,364.25
Sum 1,413,399.57 148,164.08 146,497.23 144,887.83 143,335.25 141,838.88 140,398.13 139,012.44 137,681.27 136,404.08 135,180.39
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 15,966.43 13,946.76 11,977.48 10,057.83 8,187.05 6,364.39 4,589.16 2,860.66 1,178.20 -458.88
Return on Investment 1% 1% 1% 1% 1% 1% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028













Rated Power [kWel] 550
















CHP 1  [kWel] 550 4,246 2,335,300 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.81
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 978,015.18
Sum 1,088,790.35 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03 108,879.03
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 90,066.84 8,225.49 8,390.00 8,557.80 8,728.96 8,903.54 9,081.61 9,263.24 9,448.50 9,637.47 9,830.22
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 59,609.75 5,443.95 5,552.83 5,663.89 5,777.17 5,892.71 6,010.56 6,130.77 6,253.39 6,378.46 6,506.03
Other Costs Total without Interest 110,609.75
Sum 116,386.28 11,121.60 11,230.48 11,341.54 11,454.82 11,570.36 11,688.22 11,808.43 11,931.04 12,056.11 12,183.68
Costs 1,338,727.11 132,197.34 132,550.15 132,910.02 133,277.09 133,651.50 134,033.39 134,422.93 134,820.25 135,225.52 135,638.90
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 384,310.57 35,097.75 35,799.71 36,515.70 37,246.01 37,990.93 38,750.75 39,525.77 40,316.28 41,122.61 41,945.06
Sum 1,455,247.77 151,983.75 150,393.82 148,862.87 147,390.30 145,975.53 144,618.00 143,317.19 142,072.58 140,883.68 139,750.04
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 19,786.41 17,843.67 15,952.85 14,113.21 12,324.03 10,584.61 8,894.26 7,252.33 5,658.16 4,111.14
Return on Investment 2% 1% 1% 1% 1% 1% 1% 1% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028













Rated Power [kWel] 550
















CHP 1  [kWel] 550 2,920 1,606,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Sum 1,058,773.87
Supply Costs 1,178,696.19 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 116,595.39 10,648.25 10,861.22 11,078.44 11,300.01 11,526.01 11,756.53 11,991.66 12,231.49 12,476.12 12,725.65
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,531.97 5,893.48 6,011.35 6,131.58 6,254.21 6,379.29 6,506.88 6,637.02 6,769.76 6,905.15 7,043.26
Other Costs Total without Interest 115,531.97
Sum 121,308.50 11,571.13 11,689.00 11,809.23 11,931.86 12,056.95 12,184.53 12,314.67 12,447.41 12,582.81 12,720.91
Costs 1,460,083.72 144,060.22 144,470.47 144,888.94 145,315.77 145,751.14 146,195.22 146,648.18 147,110.20 147,581.45 148,062.14
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 346,025.43 31,601.30 32,233.33 32,877.99 33,535.55 34,206.26 34,890.39 35,588.20 36,299.96 37,025.96 37,766.48
Sum 1,416,962.63 148,487.30 146,827.44 145,225.17 143,679.84 142,190.86 140,757.64 139,379.62 138,056.26 136,787.04 135,571.46
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 4,427.09 2,356.97 336.23 -1,635.93 -3,560.28 -5,437.58 -7,268.56 -9,053.94 -10,794.42 -12,490.68
Return on Investment 0% 0% 0% 0% 0% 0% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031 0.031













Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,130 1,721,500 Inflation 0.02




Total Electricity Production [kWhel/a] 4,819,100
Additional Earnings Electricity Market [€/kWel; rated a] 69.66
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 1,058,773.87
Sum 1,178,696.19 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.11 2,760.23 2,815.44 2,871.75 2,929.18 2,987.76 3,047.52 3,108.47 3,170.64 3,234.05
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 116,602.16 10,648.87 10,861.85 11,079.08 11,300.67 11,526.68 11,757.21 11,992.36 12,232.20 12,476.85 12,726.39
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,531.97 5,893.48 6,011.35 6,131.58 6,254.21 6,379.29 6,506.88 6,637.02 6,769.76 6,905.15 7,043.26
Other Costs Total without Interest 115,531.97
Sum 121,308.50 11,571.13 11,689.00 11,809.23 11,931.86 12,056.95 12,184.53 12,314.67 12,447.41 12,582.81 12,720.91
Costs 1,460,090.49 144,060.83 144,471.10 144,889.58 145,316.43 145,751.81 146,195.90 146,648.87 147,110.91 147,582.18 148,062.88
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,874.24 107,274.49 105,171.07 103,108.89 101,087.14 99,105.04 97,161.81 95,256.67 93,388.90 91,557.74 89,762.49
Application Value 0,002 €/kWh 88,307.47 9,638.20 9,449.22 9,263.94 9,082.29 8,904.21 8,729.61 8,558.45 8,390.63 8,226.11 8,064.81
Additional Market Profits 419,531.10 38,314.32 39,080.61 39,862.22 40,659.46 41,472.65 42,302.10 43,148.15 44,011.11 44,891.33 45,789.16
Sum 1,490,712.81 155,227.01 153,700.89 152,235.04 150,828.90 149,481.90 148,193.53 146,963.27 145,790.64 144,675.18 143,616.46
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 11,166.17 9,229.78 7,345.46 5,512.47 3,730.09 1,997.63 314.39 -1,320.27 -2,906.99 -4,446.41
Return on Investment 1% 1% 1% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031 0.031













Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,174 1,745,700 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 81.20
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 80,758.69 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58 8,990.58
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 1,058,773.87
Sum 1,178,696.19 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62 117,869.62
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 2,722.76 2,777.22 2,832.76 2,889.42 2,947.20 3,006.15 3,066.27 3,127.60 3,190.15 3,253.95
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 116,595.39 10,648.25 10,861.22 11,078.44 11,300.01 11,526.01 11,756.53 11,991.66 12,231.49 12,476.12 12,725.65
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,531.97 5,893.48 6,011.35 6,131.58 6,254.21 6,379.29 6,506.88 6,637.02 6,769.76 6,905.15 7,043.26
Other Costs Total without Interest 115,531.97
Sum 121,308.50 11,571.13 11,689.00 11,809.23 11,931.86 12,056.95 12,184.53 12,314.67 12,447.41 12,582.81 12,720.91
Costs 1,460,083.72 144,060.22 144,470.47 144,888.94 145,315.77 145,751.14 146,195.22 146,648.18 147,110.20 147,581.45 148,062.14
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 489,012.55 44,659.82 45,553.01 46,464.08 47,393.36 48,341.22 49,308.05 50,294.21 51,300.09 52,326.10 53,372.62
Sum 1,559,949.75 161,545.82 160,147.13 158,811.25 157,537.65 156,325.82 155,175.30 154,085.63 153,056.39 152,087.17 151,177.59
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 17,485.60 15,676.66 13,922.31 12,221.87 10,574.68 8,980.08 7,437.45 5,946.19 4,505.72 3,115.46
Return on Investment 1% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.031 0.031 0.031













Rated Power [kWel] 550
















CHP 1  [kWel] 550 2,920 1,606,000 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 1,093,554.76
Sum 1,217,416.55 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 128,020.63 11,691.68 11,925.51 12,164.02 12,407.30 12,655.45 12,908.56 13,166.73 13,430.06 13,698.67 13,972.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 66,651.86 6,087.08 6,208.82 6,333.00 6,459.66 6,588.85 6,720.63 6,855.04 6,992.14 7,131.99 7,274.63
Other Costs Total without Interest 117,651.86
Sum 123,428.39 11,764.74 11,886.48 12,010.65 12,137.31 12,266.51 12,398.28 12,532.70 12,669.80 12,809.64 12,952.28
Costs 1,512,349.20 149,169.28 149,604.28 150,047.98 150,500.55 150,962.18 151,433.03 151,913.31 152,403.19 152,902.87 153,412.54
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 346,025.43 31,601.30 32,233.33 32,877.99 33,535.55 34,206.26 34,890.39 35,588.20 36,299.96 37,025.96 37,766.48
Sum 1,416,962.63 148,487.30 146,827.44 145,225.17 143,679.84 142,190.86 140,757.64 139,379.62 138,056.26 136,787.04 135,571.46
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -681.98 -2,776.83 -4,822.81 -6,820.71 -8,771.32 -10,675.39 -12,533.69 -14,346.93 -16,115.83 -17,841.08
Return on Investment 0% 0% 0% -1% -1% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
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Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,026 1,664,300 Inflation 0.02




Total Electricity Production [kWhel/a] 4,819,100
Additional Earnings Electricity Market [€/kWel; rated a] 78.29
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 1,093,554.76
Sum 1,217,416.55 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,706.11 2,760.23 2,815.44 2,871.75 2,929.18 2,987.76 3,047.52 3,108.47 3,170.64 3,234.05
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 128,027.39 11,692.30 11,926.14 12,164.67 12,407.96 12,656.12 12,909.24 13,167.43 13,430.77 13,699.39 13,973.38
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 66,651.86 6,087.08 6,208.82 6,333.00 6,459.66 6,588.85 6,720.63 6,855.04 6,992.14 7,131.99 7,274.63
Other Costs Total without Interest 117,651.86
Sum 123,428.39 11,764.74 11,886.48 12,010.65 12,137.31 12,266.51 12,398.28 12,532.70 12,669.80 12,809.64 12,952.28
Costs 1,512,355.96 149,169.90 149,604.91 150,048.62 150,501.21 150,962.85 151,433.72 151,914.00 152,403.90 152,903.59 153,413.28
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,874.24 107,274.49 105,171.07 103,108.89 101,087.14 99,105.04 97,161.81 95,256.67 93,388.90 91,557.74 89,762.49
Application Value 0,002 €/kWh 88,307.47 9,638.20 9,449.22 9,263.94 9,082.29 8,904.21 8,729.61 8,558.45 8,390.63 8,226.11 8,064.81
Additional Market Profits 471,481.29 43,058.75 43,919.92 44,798.32 45,694.29 46,608.17 47,540.34 48,491.14 49,460.97 50,450.19 51,459.19
Sum 1,542,662.99 159,971.44 158,540.20 157,171.15 155,863.72 154,617.43 153,431.76 152,306.26 151,240.50 150,234.04 149,286.50
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 10,801.54 8,935.30 7,122.53 5,362.52 3,654.58 1,998.04 392.26 -1,163.40 -2,669.55 -4,126.78
Return on Investment 1% 1% 1% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.031 0.031 0.031 0.031 0.031 0.031 0.032 0.032 0.032 0.032


















Rated Power [kWel] 550
















CHP 1  [kWel] 550 3,052 1,678,600 Inflation 0.02




Total Electricity Production [kWhel/a] 4,818,000
Additional Earnings Electricity Market [€/kWel; rated a] 92.80
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 782,515.18 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70 87,114.70
Additional Gas Storage 115,539.58 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62 12,862.62
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 93,500.00 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03 10,409.03
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 88,000.00 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73 9,796.73
Investment Total without Interest 1,093,554.76
Sum 1,217,416.55 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65 121,741.65
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 138.71 141.48 144.31 147.20 150.14 153.15 156.21 159.33 162.52 165.77
Sum 43,483.64 3,971.21 4,050.63 4,131.65 4,214.28 4,298.57 4,384.54 4,472.23 4,561.67 4,652.91 4,745.96
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 2,705.49 2,759.60 2,814.79 2,871.09 2,928.51 2,987.08 3,046.82 3,107.76 3,169.91 3,233.31
Rated Power [kWel] 3,766.19 3,841.51 3,918.34 3,996.71 4,076.64 4,158.18 4,241.34 4,326.17 4,412.69 4,500.94
Gas Conditioning / Gas Pipe System 935.00 953.70 972.77 992.23 1,012.07 1,032.32 1,052.96 1,074.02 1,095.50 1,117.41
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 880.00 897.60 915.55 933.86 952.54 971.59 991.02 1,010.84 1,031.06 1,051.68
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 128,020.63 11,691.68 11,925.51 12,164.02 12,407.30 12,655.45 12,908.56 13,166.73 13,430.06 13,698.67 13,972.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 66,651.86 6,087.08 6,208.82 6,333.00 6,459.66 6,588.85 6,720.63 6,855.04 6,992.14 7,131.99 7,274.63
Other Costs Total without Interest 117,651.86
Sum 123,428.39 11,764.74 11,886.48 12,010.65 12,137.31 12,266.51 12,398.28 12,532.70 12,669.80 12,809.64 12,952.28
Costs 1,512,349.20 149,169.28 149,604.28 150,047.98 150,500.55 150,962.18 151,433.03 151,913.31 152,403.19 152,902.87 153,412.54
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 982,649.89 107,250.00 105,147.06 103,085.35 101,064.07 99,082.42 97,139.63 95,234.93 93,367.58 91,536.84 89,742.00
Application Value 0,002 €/kWh 88,287.31 9,636.00 9,447.06 9,261.82 9,080.22 8,902.17 8,727.62 8,556.49 8,388.72 8,224.23 8,062.97
Additional Market Profits 558,899.42 51,042.34 52,063.19 53,104.45 54,166.54 55,249.87 56,354.87 57,481.97 58,631.61 59,804.24 61,000.32
Sum 1,629,836.61 167,928.34 166,657.31 165,451.63 164,310.83 163,234.47 162,222.12 161,273.39 160,387.90 159,565.32 158,805.30
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 18,759.06 17,053.03 15,403.65 13,810.28 12,272.29 10,789.09 9,360.08 7,984.72 6,662.45 5,392.76
Return on Investment 1% 1% 1% 1% 1% 1% 1% 1% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.031 0.031 0.031 0.031 0.031 0.031 0.032 0.032 0.032 0.032














Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,935 5,201,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 281,981.28
Sum 313,919.97 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 79,167.55 7,230.10 7,374.70 7,522.19 7,672.64 7,826.09 7,982.61 8,142.26 8,305.11 8,471.21 8,640.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 17,186.68 1,569.60 1,600.99 1,633.01 1,665.67 1,698.99 1,732.97 1,767.62 1,802.98 1,839.04 1,875.82
Other Costs Total without Interest 68,186.68
Sum 73,963.21 7,247.25 7,278.64 7,310.66 7,343.32 7,376.64 7,410.62 7,445.28 7,480.63 7,516.69 7,553.47
Costs 511,366.05 49,916.51 50,173.45 50,435.53 50,702.84 50,975.51 51,253.62 51,537.30 51,826.66 52,121.80 52,422.84
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 180,577.83 16,491.55 16,821.38 17,157.81 17,500.96 17,850.98 18,208.00 18,572.16 18,943.60 19,322.48 19,708.92
Sum 434,967.34 44,256.55 44,041.97 43,844.66 43,664.54 43,501.55 43,355.62 43,226.69 43,114.71 43,019.64 42,941.43
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -5,659.97 -6,131.48 -6,590.87 -7,038.30 -7,473.96 -7,898.01 -8,310.62 -8,711.95 -9,102.16 -9,481.40
Return on Investment -1% -2% -2% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,094 5,320,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,572,063
Additional Earnings Electricity Market [€/kWel; rated a] 23.85
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 281,981.28
Sum 313,919.97 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,376.16 3,443.68 3,512.55 3,582.80 3,654.46 3,727.55 3,802.10 3,878.14 3,955.71 4,034.82
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,924.26 7,390.53 7,538.34 7,689.11 7,842.89 7,999.75 8,159.74 8,322.94 8,489.40 8,659.19 8,832.37
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 17,186.68 1,569.60 1,600.99 1,633.01 1,665.67 1,698.99 1,732.97 1,767.62 1,802.98 1,839.04 1,875.82
Other Costs Total without Interest 68,186.68
Sum 73,963.21 7,247.25 7,278.64 7,310.66 7,343.32 7,376.64 7,410.62 7,445.28 7,480.63 7,516.69 7,553.47
Costs 513,122.77 50,076.95 50,337.09 50,602.44 50,873.10 51,149.17 51,430.76 51,717.98 52,010.95 52,309.77 52,614.57
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 134,039.78 14,629.59 14,342.74 14,061.51 13,785.79 13,515.48 13,250.47 12,990.66 12,735.94 12,486.22 12,241.39
Application Value 0,002 €/kWh 120,429.58 13,144.13 12,886.40 12,633.72 12,386.00 12,143.14 11,905.04 11,671.61 11,442.75 11,218.38 10,998.42
Additional Market Profits 195,840.87 17,885.47 18,243.18 18,608.04 18,980.20 19,359.80 19,747.00 20,141.94 20,544.78 20,955.68 21,374.79
Sum 450,310.24 45,659.18 45,472.31 45,303.27 45,151.99 45,018.43 44,902.51 44,804.21 44,723.47 44,660.27 44,614.59
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -4,417.76 -4,864.78 -5,299.17 -5,721.10 -6,130.74 -6,528.25 -6,913.77 -7,287.47 -7,649.50 -7,999.98
Return on Investment -1% -1% -1% -1% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,070 5,302,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 26.24
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 281,981.28
Sum 313,919.97 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00 31,392.00
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 80,912.66 7,389.47 7,537.26 7,688.01 7,841.77 7,998.60 8,158.57 8,321.75 8,488.18 8,657.94 8,831.10
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 17,186.68 1,569.60 1,600.99 1,633.01 1,665.67 1,698.99 1,732.97 1,767.62 1,802.98 1,839.04 1,875.82
Other Costs Total without Interest 68,186.68
Sum 73,963.21 7,247.25 7,278.64 7,310.66 7,343.32 7,376.64 7,410.62 7,445.28 7,480.63 7,516.69 7,553.47
Costs 513,111.17 50,075.89 50,336.01 50,601.34 50,871.97 51,148.02 51,429.59 51,716.79 52,009.73 52,308.53 52,613.31
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 215,488.54 19,679.82 20,073.42 20,474.89 20,884.38 21,302.07 21,728.11 22,162.67 22,605.93 23,058.05 23,519.21
Sum 469,878.04 47,444.82 47,294.01 47,161.74 47,047.96 46,952.64 46,875.73 46,817.20 46,777.03 46,755.21 46,751.72
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -2,631.07 -3,042.01 -3,439.60 -3,824.01 -4,195.38 -4,553.86 -4,899.59 -5,232.70 -5,553.32 -5,861.59
Return on Investment -1% -1% -1% -1% -1% -1% -1% -1% -1% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008













Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,935 5,201,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 371,332.61
Sum 413,391.70 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,263.82 10,070.01 10,271.41 10,476.84 10,686.38 10,900.10 11,118.11 11,340.47 11,567.28 11,798.62 12,034.60
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,632.62 2,066.96 2,108.30 2,150.46 2,193.47 2,237.34 2,282.09 2,327.73 2,374.29 2,421.77 2,470.21
Other Costs Total without Interest 73,632.62
Sum 79,409.15 7,744.61 7,785.95 7,828.12 7,871.13 7,915.00 7,959.74 8,005.38 8,051.94 8,099.42 8,147.86
Costs 647,379.99 63,200.96 63,524.64 63,854.80 64,191.56 64,535.05 64,885.42 65,242.79 65,607.31 65,979.12 66,358.36
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 180,577.83 16,491.55 16,821.38 17,157.81 17,500.96 17,850.98 18,208.00 18,572.16 18,943.60 19,322.48 19,708.92
Sum 434,967.34 44,256.55 44,041.97 43,844.66 43,664.54 43,501.55 43,355.62 43,226.69 43,114.71 43,019.64 42,941.43
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -18,944.41 -19,482.67 -20,010.14 -20,527.02 -21,033.50 -21,529.80 -22,016.10 -22,492.60 -22,959.48 -23,416.93
Return on Investment -4% -4% -4% -4% -4% -4% -4% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,093 5,319,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,571,313
Additional Earnings Electricity Market [€/kWel; rated a] 26.55
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 371,332.61
Sum 413,391.70 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.77 3,443.29 3,512.15 3,582.40 3,654.04 3,727.12 3,801.67 3,877.70 3,955.25 4,034.36
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,271.21 10,070.69 10,272.10 10,477.54 10,687.09 10,900.83 11,118.85 11,341.23 11,568.05 11,799.41 12,035.40
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,632.62 2,066.96 2,108.30 2,150.46 2,193.47 2,237.34 2,282.09 2,327.73 2,374.29 2,421.77 2,470.21
Other Costs Total without Interest 73,632.62
Sum 79,409.15 7,744.61 7,785.95 7,828.12 7,871.13 7,915.00 7,959.74 8,005.38 8,051.94 8,099.42 8,147.86
Costs 647,387.37 63,201.63 63,525.33 63,855.50 64,192.27 64,535.78 64,886.16 65,243.55 65,608.08 65,979.91 66,359.17
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 134,024.48 14,627.92 14,341.10 14,059.90 13,784.22 13,513.94 13,248.96 12,989.18 12,734.49 12,484.79 12,239.99
Application Value 0,002 €/kWh 120,415.84 13,142.63 12,884.93 12,632.28 12,384.59 12,141.75 11,903.68 11,670.27 11,441.45 11,217.10 10,997.16
Additional Market Profits 218,075.86 19,916.11 20,314.43 20,720.72 21,135.14 21,557.84 21,989.00 22,428.78 22,877.35 23,334.90 23,801.60
Sum 472,516.18 47,686.66 47,540.46 47,412.90 47,303.94 47,213.53 47,141.64 47,088.23 47,053.28 47,036.79 47,038.75
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -15,514.97 -15,984.87 -16,442.59 -16,888.33 -17,322.25 -17,744.52 -18,155.32 -18,554.80 -18,943.11 -19,320.42
Return on Investment -3% -3% -3% -3% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,045 5,283,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 30.23
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 371,332.61
Sum 413,391.70 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17 41,339.17
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 110,263.82 10,070.01 10,271.41 10,476.84 10,686.38 10,900.10 11,118.11 11,340.47 11,567.28 11,798.62 12,034.60
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 22,632.62 2,066.96 2,108.30 2,150.46 2,193.47 2,237.34 2,282.09 2,327.73 2,374.29 2,421.77 2,470.21
Other Costs Total without Interest 73,632.62
Sum 79,409.15 7,744.61 7,785.95 7,828.12 7,871.13 7,915.00 7,959.74 8,005.38 8,051.94 8,099.42 8,147.86
Costs 647,379.99 63,200.96 63,524.64 63,854.80 64,191.56 64,535.05 64,885.42 65,242.79 65,607.31 65,979.12 66,358.36
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 248,255.15 22,672.28 23,125.73 23,588.24 24,060.01 24,541.21 25,032.03 25,532.67 26,043.32 26,564.19 27,095.47
Sum 502,644.65 50,437.28 50,346.31 50,275.09 50,223.59 50,191.77 50,179.65 50,187.20 50,214.43 50,261.35 50,327.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -12,763.68 -13,178.33 -13,579.70 -13,967.97 -14,343.28 -14,705.77 -15,055.59 -15,392.88 -15,717.77 -16,030.38
Return on Investment -3% -3% -3% -3% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,935 5,201,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 409,814.15
Sum 456,231.86 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,904.69 11,224.46 11,448.95 11,677.93 11,911.48 12,149.71 12,392.71 12,640.56 12,893.37 13,151.24 13,414.27
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,978.06 2,281.16 2,326.78 2,373.32 2,420.78 2,469.20 2,518.58 2,568.96 2,620.33 2,672.74 2,726.20
Other Costs Total without Interest 75,978.06
Sum 81,754.59 7,958.81 8,004.44 8,050.97 8,098.44 8,146.85 8,196.24 8,246.61 8,297.99 8,350.39 8,403.85
Costs 705,206.46 68,853.62 69,204.68 69,562.75 69,927.99 70,300.53 70,680.53 71,068.12 71,463.47 71,866.72 72,278.04
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 180,577.83 16,491.55 16,821.38 17,157.81 17,500.96 17,850.98 18,208.00 18,572.16 18,943.60 19,322.48 19,708.92
Sum 434,967.34 44,256.55 44,041.97 43,844.66 43,664.54 43,501.55 43,355.62 43,226.69 43,114.71 43,019.64 42,941.43
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -24,597.07 -25,162.71 -25,718.10 -26,263.45 -26,798.99 -27,324.91 -27,841.44 -28,348.76 -28,847.09 -29,336.60
Return on Investment -5% -5% -5% -5% -5% -5% -5% -5% -5% -5%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,093 5,319,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,571,313
Additional Earnings Electricity Market [€/kWel; rated a] 28.02
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 409,814.15
Sum 456,231.86 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.77 3,443.29 3,512.15 3,582.40 3,654.04 3,727.12 3,801.67 3,877.70 3,955.25 4,034.36
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,912.07 11,225.13 11,449.64 11,678.63 11,912.20 12,150.44 12,393.45 12,641.32 12,894.15 13,152.03 13,415.07
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,978.06 2,281.16 2,326.78 2,373.32 2,420.78 2,469.20 2,518.58 2,568.96 2,620.33 2,672.74 2,726.20
Other Costs Total without Interest 75,978.06
Sum 81,754.59 7,958.81 8,004.44 8,050.97 8,098.44 8,146.85 8,196.24 8,246.61 8,297.99 8,350.39 8,403.85
Costs 705,213.84 68,854.30 69,205.36 69,563.46 69,928.71 70,301.26 70,681.27 71,068.88 71,464.24 71,867.51 72,278.84
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 134,024.48 14,627.92 14,341.10 14,059.90 13,784.22 13,513.94 13,248.96 12,989.18 12,734.49 12,484.79 12,239.99
Application Value 0,002 €/kWh 120,415.84 13,142.63 12,884.93 12,632.28 12,384.59 12,141.75 11,903.68 11,670.27 11,441.45 11,217.10 10,997.16
Additional Market Profits 230,119.36 21,016.00 21,436.32 21,865.05 22,302.35 22,748.40 23,203.36 23,667.43 24,140.78 24,623.60 25,116.07
Sum 484,559.69 48,786.55 48,662.35 48,557.23 48,471.16 48,404.09 48,356.00 48,326.88 48,316.71 48,325.49 48,353.22
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -20,067.75 -20,543.02 -21,006.22 -21,457.55 -21,897.18 -22,325.27 -22,742.00 -23,147.53 -23,542.02 -23,925.62
Return on Investment -4% -4% -4% -4% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 7,012 5,259,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 33.35
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 237,043.78 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26 26,389.26
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 15,937.50 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27 1,774.27
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 15,000.00 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90 1,669.90
Investment Total without Interest 409,814.15
Sum 456,231.86 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19 45,623.19
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 159.38 162.56 165.81 169.13 172.51 175.96 179.48 183.07 186.73 190.47
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 150.00 153.00 156.06 159.18 162.36 165.61 168.92 172.30 175.75 179.26
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,904.69 11,224.46 11,448.95 11,677.93 11,911.48 12,149.71 12,392.71 12,640.56 12,893.37 13,151.24 13,414.27
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 24,978.06 2,281.16 2,326.78 2,373.32 2,420.78 2,469.20 2,518.58 2,568.96 2,620.33 2,672.74 2,726.20
Other Costs Total without Interest 75,978.06
Sum 81,754.59 7,958.81 8,004.44 8,050.97 8,098.44 8,146.85 8,196.24 8,246.61 8,297.99 8,350.39 8,403.85
Costs 705,206.46 68,853.62 69,204.68 69,562.75 69,927.99 70,300.53 70,680.53 71,068.12 71,463.47 71,866.72 72,278.04
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 133,997.71 14,625.00 14,338.24 14,057.09 13,781.46 13,511.24 13,246.31 12,986.58 12,731.94 12,482.30 12,237.55
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 273,920.90 25,016.24 25,516.57 26,026.90 26,547.44 27,078.39 27,619.96 28,172.35 28,735.80 29,310.52 29,896.73
Sum 528,310.40 52,781.24 52,737.16 52,713.75 52,711.02 52,728.96 52,767.57 52,826.88 52,906.90 53,007.68 53,129.24
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -16,072.38 -16,467.52 -16,849.00 -17,216.97 -17,571.58 -17,912.96 -18,241.24 -18,556.56 -18,859.04 -19,148.80
Return on Investment -3% -3% -3% -3% -3% -3% -3% -3% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,205 4,653,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 32.18
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 454,338.34
Sum 505,799.10 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 84,300.23 7,698.85 7,852.82 8,009.88 8,170.08 8,333.48 8,500.15 8,670.15 8,843.56 9,020.43 9,200.84
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,691.80 2,529.00 2,579.58 2,631.17 2,683.79 2,737.47 2,792.22 2,848.06 2,905.02 2,963.12 3,022.38
Other Costs Total without Interest 78,691.80
Sum 84,468.32 8,206.65 8,257.23 8,308.82 8,361.44 8,415.12 8,469.87 8,525.71 8,582.67 8,640.77 8,700.04
Costs 718,882.98 70,532.57 70,818.07 71,109.28 71,406.31 71,709.29 72,018.32 72,333.54 72,655.06 72,983.01 73,317.52
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.23 39,000.00 38,235.29 37,485.58 36,750.57 36,029.97 35,323.50 34,630.88 33,951.85 33,286.12 32,633.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 264,262.62 24,134.19 24,616.87 25,109.21 25,611.39 26,123.62 26,646.09 27,179.01 27,722.59 28,277.05 28,842.59
Sum 741,981.64 76,274.19 75,734.52 75,224.55 74,744.08 74,292.92 73,870.90 73,477.84 73,113.60 72,778.03 72,471.01
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 5,741.62 4,916.45 4,115.27 3,337.76 2,583.63 1,852.57 1,144.30 458.54 -204.97 -846.51
Return on Investment 1% 1% 1% 1% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,101 4,575,536 Inflation 0.02




Total Electricity Production [kWhel/a] 6,569,999
Additional Earnings Electricity Market [€/kWel; rated a] 35.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 454,338.34
Sum 505,799.10 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 84,300.23 7,698.85 7,852.82 8,009.88 8,170.08 8,333.48 8,500.15 8,670.15 8,843.56 9,020.43 9,200.83
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,691.80 2,529.00 2,579.58 2,631.17 2,683.79 2,737.47 2,792.22 2,848.06 2,905.02 2,963.12 3,022.38
Other Costs Total without Interest 78,691.80
Sum 84,468.32 8,206.65 8,257.23 8,308.82 8,361.44 8,415.12 8,469.87 8,525.71 8,582.67 8,640.77 8,700.04
Costs 718,882.97 70,532.57 70,818.07 71,109.28 71,406.31 71,709.29 72,018.32 72,333.54 72,655.06 72,983.01 73,317.52
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.20 39,000.00 38,235.29 37,485.58 36,750.57 36,029.97 35,323.50 34,630.88 33,951.84 33,286.12 32,633.45
Application Value 0,002 €/kWh 120,391.78 13,140.00 12,882.35 12,629.76 12,382.11 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 287,947.64 26,297.26 26,823.20 27,359.67 27,906.86 28,465.00 29,034.30 29,614.98 30,207.28 30,811.43 31,427.66
Sum 765,666.62 78,437.25 77,940.85 77,475.00 77,039.54 76,634.29 76,259.10 75,913.81 75,598.29 75,312.41 75,056.07
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 7,904.68 7,122.78 6,365.72 5,633.23 4,925.00 4,240.77 3,580.27 2,943.23 2,329.40 1,738.56
Return on Investment 1% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 6,085 4,563,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 38.25
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Füllstandsüberwachung weiterer Behälter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 454,338.34
Sum 505,799.10 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91 50,579.91
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 84,300.23 7,698.85 7,852.82 8,009.88 8,170.08 8,333.48 8,500.15 8,670.15 8,843.56 9,020.43 9,200.84
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 27,691.80 2,529.00 2,579.58 2,631.17 2,683.79 2,737.47 2,792.22 2,848.06 2,905.02 2,963.12 3,022.38
Other Costs Total without Interest 78,691.80
Sum 84,468.32 8,206.65 8,257.23 8,308.82 8,361.44 8,415.12 8,469.87 8,525.71 8,582.67 8,640.77 8,700.04
Costs 718,882.98 70,532.57 70,818.07 71,109.28 71,406.31 71,709.29 72,018.32 72,333.54 72,655.06 72,983.01 73,317.52
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.23 39,000.00 38,235.29 37,485.58 36,750.57 36,029.97 35,323.50 34,630.88 33,951.85 33,286.12 32,633.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 314,120.12 28,687.50 29,261.25 29,846.48 30,443.40 31,052.27 31,673.32 32,306.78 32,952.92 33,611.98 34,284.22
Sum 791,839.14 80,827.50 80,378.90 79,961.82 79,576.09 79,221.57 78,898.12 78,605.61 78,343.93 78,112.97 77,912.64
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 10,294.93 9,560.83 8,852.53 8,169.78 7,512.28 6,879.80 6,272.07 5,688.87 5,129.96 4,595.12
Return on Investment 2% 2% 1% 1% 1% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.011













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,840 4,380,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,433,125
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 543,689.66
Sum 605,270.82 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,304.78 3,370.88 3,438.30 3,507.06 3,577.20 3,648.75 3,721.72 3,796.16 3,872.08 3,949.52
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 112,881.47 10,309.07 10,515.25 10,725.56 10,940.07 11,158.87 11,382.05 11,609.69 11,841.88 12,078.72 12,320.30
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,137.73 3,026.35 3,086.88 3,148.62 3,211.59 3,275.82 3,341.34 3,408.17 3,476.33 3,545.86 3,616.77
Other Costs Total without Interest 84,137.73
Sum 89,914.26 8,704.01 8,764.53 8,826.27 8,889.24 8,953.48 9,018.99 9,085.82 9,153.98 9,223.51 9,294.43
Costs 852,381.88 83,587.33 83,934.98 84,289.58 84,651.28 85,020.21 85,396.52 85,780.36 86,171.87 86,571.21 86,978.54
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 349,882.91 38,187.50 37,438.73 36,704.63 35,984.93 35,279.35 34,587.60 33,909.41 33,244.52 32,592.66 31,953.59
Application Value 0,002 €/kWh 117,883.63 12,866.25 12,613.97 12,366.64 12,124.15 11,886.43 11,653.36 11,424.86 11,200.84 10,981.22 10,765.90
Additional Market Profits 267,134.08 24,396.43 24,884.36 25,382.04 25,889.69 26,407.48 26,935.63 27,474.34 28,023.83 28,584.30 29,155.99
Sum 734,900.63 75,450.18 74,937.05 74,453.31 73,998.77 73,573.25 73,176.58 72,808.61 72,469.19 72,158.19 71,875.48
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -8,137.15 -8,997.93 -9,836.27 -10,652.51 -11,446.96 -12,219.94 -12,971.75 -13,702.68 -14,413.02 -15,103.06
Return on Investment -1% -1% -1% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.014













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,892 4,419,105 Inflation 0.02




Total Electricity Production [kWhel/a] 6,569,996
Additional Earnings Electricity Market [€/kWel; rated a] 41.68
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 543,689.66
Sum 605,270.82 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.92 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 113,651.37 10,379.39 10,586.97 10,798.71 11,014.69 11,234.98 11,459.68 11,688.87 11,922.65 12,161.10 12,404.33
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,137.73 3,026.35 3,086.88 3,148.62 3,211.59 3,275.82 3,341.34 3,408.17 3,476.33 3,545.86 3,616.77
Other Costs Total without Interest 84,137.73
Sum 89,914.26 8,704.01 8,764.53 8,826.27 8,889.24 8,953.48 9,018.99 9,085.82 9,153.98 9,223.51 9,294.43
Costs 853,151.78 83,657.64 84,006.70 84,362.74 84,725.90 85,096.32 85,474.15 85,859.54 86,252.64 86,653.59 87,062.57
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.03 38,999.98 38,235.27 37,485.56 36,750.55 36,029.95 35,323.48 34,630.86 33,951.83 33,286.11 32,633.44
Application Value 0,002 €/kWh 120,391.72 13,139.99 12,882.35 12,629.75 12,382.11 12,139.32 11,901.30 11,667.94 11,439.15 11,214.86 10,994.96
Additional Market Profits 342,309.15 31,261.91 31,887.14 32,524.89 33,175.38 33,838.89 34,515.67 35,205.98 35,910.10 36,628.31 37,360.87
Sum 820,027.90 83,401.88 83,004.76 82,640.20 82,308.04 82,008.17 81,740.45 81,504.78 81,301.08 81,129.27 80,989.27
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -255.76 -1,001.94 -1,722.54 -2,417.85 -3,088.15 -3,733.70 -4,354.75 -4,951.55 -5,524.33 -6,073.31
Return on Investment 0% 0% 0% 0% 0% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,890 4,417,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 45.90
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 543,689.66
Sum 605,270.82 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08 60,527.08
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 113,651.39 10,379.39 10,586.97 10,798.71 11,014.69 11,234.98 11,459.68 11,688.88 11,922.65 12,161.11 12,404.33
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,137.73 3,026.35 3,086.88 3,148.62 3,211.59 3,275.82 3,341.34 3,408.17 3,476.33 3,545.86 3,616.77
Other Costs Total without Interest 84,137.73
Sum 89,914.26 8,704.01 8,764.53 8,826.27 8,889.24 8,953.48 9,018.99 9,085.82 9,153.98 9,223.51 9,294.43
Costs 853,151.80 83,657.64 84,006.70 84,362.74 84,725.90 85,096.32 85,474.15 85,859.54 86,252.64 86,653.60 87,062.57
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.23 39,000.00 38,235.29 37,485.58 36,750.57 36,029.97 35,323.50 34,630.88 33,951.85 33,286.12 32,633.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 376,928.30 34,423.55 35,112.02 35,814.26 36,530.55 37,261.16 38,006.38 38,766.51 39,541.84 40,332.68 41,139.33
Sum 854,647.32 86,563.55 86,229.67 85,929.60 85,663.24 85,430.46 85,231.19 85,065.34 84,932.85 84,833.67 84,767.75
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 2,905.91 2,222.97 1,566.87 937.34 334.14 -242.97 -794.20 -1,319.79 -1,819.93 -2,294.82
Return on Investment 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,840 4,380,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,433,125
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 582,171.20
Sum 648,110.99 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,304.78 3,370.88 3,438.30 3,507.06 3,577.20 3,648.75 3,721.72 3,796.16 3,872.08 3,949.52
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 125,522.33 11,463.52 11,692.79 11,926.64 12,165.18 12,408.48 12,656.65 12,909.78 13,167.98 13,431.34 13,699.97
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 35,483.17 3,240.55 3,305.37 3,371.47 3,438.90 3,507.68 3,577.83 3,649.39 3,722.38 3,796.83 3,872.76
Other Costs Total without Interest 86,483.17
Sum 92,259.70 8,918.21 8,983.02 9,049.13 9,116.56 9,185.33 9,255.49 9,327.04 9,400.03 9,474.48 9,550.42
Costs 910,208.34 89,239.99 89,615.01 89,997.54 90,387.72 90,785.69 91,191.63 91,605.69 92,028.03 92,458.82 92,898.22
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 349,882.91 38,187.50 37,438.73 36,704.63 35,984.93 35,279.35 34,587.60 33,909.41 33,244.52 32,592.66 31,953.59
Application Value 0,002 €/kWh 117,883.63 12,866.25 12,613.97 12,366.64 12,124.15 11,886.43 11,653.36 11,424.86 11,200.84 10,981.22 10,765.90
Additional Market Profits 267,134.08 24,396.43 24,884.36 25,382.04 25,889.69 26,407.48 26,935.63 27,474.34 28,023.83 28,584.30 29,155.99
Sum 734,900.63 75,450.18 74,937.05 74,453.31 73,998.77 73,573.25 73,176.58 72,808.61 72,469.19 72,158.19 71,875.48
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,789.81 -14,677.96 -15,544.23 -16,388.94 -17,212.44 -18,015.05 -18,797.08 -19,558.84 -20,300.63 -21,022.73
Return on Investment -2% -2% -2% -2% -2% -2% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,892 4,419,105 Inflation 0.02




Total Electricity Production [kWhel/a] 6,569,996
Additional Earnings Electricity Market [€/kWel; rated a] 45.61
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 582,171.20
Sum 648,110.99 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.92 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 126,292.24 11,533.83 11,764.51 11,999.80 12,239.79 12,484.59 12,734.28 12,988.97 13,248.75 13,513.72 13,784.00
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 35,483.17 3,240.55 3,305.37 3,371.47 3,438.90 3,507.68 3,577.83 3,649.39 3,722.38 3,796.83 3,872.76
Other Costs Total without Interest 86,483.17
Sum 92,259.70 8,918.21 8,983.02 9,049.13 9,116.56 9,185.33 9,255.49 9,327.04 9,400.03 9,474.48 9,550.42
Costs 910,978.25 89,310.30 89,686.73 90,070.69 90,462.33 90,861.80 91,269.26 91,684.87 92,108.80 92,541.20 92,982.25
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.03 38,999.98 38,235.27 37,485.56 36,750.55 36,029.95 35,323.48 34,630.86 33,951.83 33,286.11 32,633.44
Application Value 0,002 €/kWh 120,391.72 13,139.99 12,882.35 12,629.75 12,382.11 12,139.32 11,901.30 11,667.94 11,439.15 11,214.86 10,994.96
Additional Market Profits 374,538.46 34,205.30 34,889.40 35,587.19 36,298.93 37,024.91 37,765.41 38,520.72 39,291.13 40,076.96 40,878.50
Sum 852,257.20 86,345.27 86,007.02 85,702.50 85,431.59 85,194.19 84,990.19 84,819.52 84,682.12 84,577.92 84,506.89
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -2,965.04 -3,679.71 -4,368.19 -5,030.74 -5,667.62 -6,279.08 -6,865.35 -7,426.68 -7,963.28 -8,475.36
Return on Investment 0% 0% -1% -1% -1% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014













Rated Power [kWel] 750
















CHP 1  [kWel] 750 5,861 4,395,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 50.17
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 378,463.34 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01 42,133.01
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 31,875.00 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53 3,548.53
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 30,000.00 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80 3,339.80
Investment Total without Interest 582,171.20
Sum 648,110.99 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10 64,811.10
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 318.75 325.13 331.63 338.26 345.03 351.93 358.96 366.14 373.47 380.94
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 126,292.26 11,533.83 11,764.51 11,999.80 12,239.80 12,484.59 12,734.28 12,988.97 13,248.75 13,513.72 13,784.00
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 35,483.17 3,240.55 3,305.37 3,371.47 3,438.90 3,507.68 3,577.83 3,649.39 3,722.38 3,796.83 3,872.76
Other Costs Total without Interest 86,483.17
Sum 92,259.70 8,918.21 8,983.02 9,049.13 9,116.56 9,185.33 9,255.49 9,327.04 9,400.03 9,474.48 9,550.42
Costs 910,978.27 89,310.30 89,686.74 90,070.70 90,462.33 90,861.81 91,269.27 91,684.88 92,108.80 92,541.20 92,982.25
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 357,327.23 39,000.00 38,235.29 37,485.58 36,750.57 36,029.97 35,323.50 34,630.88 33,951.85 33,286.12 32,633.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 412,012.06 37,627.63 38,380.18 39,147.79 39,930.74 40,729.36 41,543.95 42,374.82 43,222.32 44,086.77 44,968.50
Sum 889,731.09 89,767.63 89,497.83 89,263.13 89,063.43 88,898.66 88,768.75 88,673.65 88,613.33 88,587.76 88,596.92
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 457.33 -188.90 -807.57 -1,398.90 -1,963.15 -2,500.52 -3,011.22 -3,495.47 -3,953.45 -4,385.33
Return on Investment 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,015 3,011,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 43.56
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 742,003.35
Sum 826,046.56 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,075.37 8,317.60 8,483.95 8,653.63 8,826.70 9,003.23 9,183.30 9,366.97 9,554.30 9,745.39 9,940.30
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 45,224.90 4,130.23 4,212.84 4,297.09 4,383.04 4,470.70 4,560.11 4,651.31 4,744.34 4,839.23 4,936.01
Other Costs Total without Interest 96,224.90
Sum 102,001.43 9,807.89 9,890.49 9,974.75 10,060.69 10,148.35 10,237.76 10,328.97 10,421.99 10,516.88 10,613.66
Costs 1,063,438.68 104,777.30 105,107.20 105,443.70 105,786.93 106,137.02 106,494.12 106,858.35 107,229.87 107,608.82 107,995.35
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 357,700.38 32,667.53 33,320.88 33,987.30 34,667.05 35,360.39 36,067.60 36,788.95 37,524.73 38,275.22 39,040.73
Sum 1,282,078.44 133,557.53 132,232.65 130,959.62 129,737.95 128,567.15 127,446.78 126,376.38 125,355.54 124,383.87 123,460.97
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 28,780.23 27,125.45 25,515.92 23,951.02 22,430.13 20,952.66 19,518.03 18,125.67 16,775.04 15,465.61
Return on Investment 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016













Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,651 2,738,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,750
Additional Earnings Electricity Market [€/kWel; rated a] 46.65
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 742,003.35
Sum 826,046.56 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.48 3,442.99 3,511.85 3,582.09 3,653.73 3,726.81 3,801.34 3,877.37 3,954.92 4,034.01
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,079.59 8,317.98 8,484.34 8,654.03 8,827.11 9,003.65 9,183.72 9,367.40 9,554.75 9,745.84 9,940.76
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 45,224.90 4,130.23 4,212.84 4,297.09 4,383.04 4,470.70 4,560.11 4,651.31 4,744.34 4,839.23 4,936.01
Other Costs Total without Interest 96,224.90
Sum 102,001.43 9,807.89 9,890.49 9,974.75 10,060.69 10,148.35 10,237.76 10,328.97 10,421.99 10,516.88 10,613.66
Costs 1,063,442.90 104,777.69 105,107.60 105,444.10 105,787.34 106,137.44 106,494.54 106,858.79 107,230.32 107,609.28 107,995.82
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 804,078.05 87,760.02 86,039.23 84,352.19 82,698.22 81,076.69 79,486.95 77,928.38 76,400.38 74,902.33 73,433.66
Application Value 0,002 €/kWh 120,405.53 13,141.50 12,883.82 12,631.20 12,383.53 12,140.71 11,902.66 11,669.28 11,440.47 11,216.14 10,996.22
Additional Market Profits 383,132.40 34,990.15 35,689.95 36,403.75 37,131.83 37,874.47 38,631.95 39,404.59 40,192.69 40,996.54 41,816.47
Sum 1,307,615.98 135,891.67 134,613.01 133,387.14 132,213.58 131,091.87 130,021.57 129,002.25 128,033.53 127,115.01 126,246.35
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 31,113.98 29,505.41 27,943.04 26,426.24 24,954.43 23,527.03 22,143.47 20,803.21 19,505.74 18,250.53
Return on Investment 3% 3% 3% 3% 3% 3% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016













Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,650 2,737,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.42
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 742,003.35
Sum 826,046.56 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66 82,604.66
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 91,075.37 8,317.60 8,483.95 8,653.63 8,826.70 9,003.23 9,183.30 9,366.97 9,554.30 9,745.39 9,940.30
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 45,224.90 4,130.23 4,212.84 4,297.09 4,383.04 4,470.70 4,560.11 4,651.31 4,744.34 4,839.23 4,936.01
Other Costs Total without Interest 96,224.90
Sum 102,001.43 9,807.89 9,890.49 9,974.75 10,060.69 10,148.35 10,237.76 10,328.97 10,421.99 10,516.88 10,613.66
Costs 1,063,438.68 104,777.30 105,107.20 105,443.70 105,786.93 106,137.02 106,494.12 106,858.35 107,229.87 107,608.82 107,995.35
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 430,506.57 39,316.67 40,103.00 40,905.06 41,723.17 42,557.63 43,408.78 44,276.96 45,162.50 46,065.75 46,987.06
Sum 1,354,884.63 140,206.67 139,014.77 137,877.38 136,794.07 135,764.39 134,787.96 133,864.39 132,993.31 132,174.39 131,407.30
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 35,429.37 33,907.56 32,433.68 31,007.14 29,627.37 28,293.85 27,006.04 25,763.44 24,565.56 23,411.94
Return on Investment 4% 4% 3% 3% 3% 3% 3% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,380 3,285,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 831,354.67
Sum 925,518.29 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 120,426.53 10,998.14 11,218.10 11,442.46 11,671.31 11,904.74 12,142.83 12,385.69 12,633.40 12,886.07 13,143.79
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 50,670.84 4,627.59 4,720.14 4,814.55 4,910.84 5,009.05 5,109.23 5,211.42 5,315.65 5,421.96 5,530.40
Other Costs Total without Interest 101,670.84
Sum 107,447.36 10,305.24 10,397.80 10,492.20 10,588.49 10,686.71 10,786.89 10,889.07 10,993.30 11,099.61 11,208.05
Costs 1,197,707.51 117,902.37 118,295.83 118,697.16 119,106.51 119,524.05 119,949.95 120,384.35 120,827.45 121,279.41 121,740.41
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 368,866.05 33,687.26 34,361.00 35,048.22 35,749.19 36,464.17 37,193.45 37,937.32 38,696.07 39,469.99 40,259.39
Sum 1,293,244.12 134,577.26 133,272.77 132,020.54 130,820.09 129,670.93 128,572.63 127,524.75 126,526.88 125,578.63 124,679.63
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 16,674.88 14,976.93 13,323.38 11,713.57 10,146.88 8,622.69 7,140.40 5,699.43 4,299.22 2,939.22
Return on Investment 2% 1% 1% 1% 1% 1% 1% 1% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,068 3,051,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,750
Additional Earnings Electricity Market [€/kWel; rated a] 54.60
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 831,354.67
Sum 925,518.29 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.48 3,442.99 3,511.85 3,582.09 3,653.73 3,726.81 3,801.34 3,877.37 3,954.92 4,034.01
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 120,430.75 10,998.52 11,218.49 11,442.86 11,671.72 11,905.15 12,143.26 12,386.12 12,633.85 12,886.52 13,144.25
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 50,670.84 4,627.59 4,720.14 4,814.55 4,910.84 5,009.05 5,109.23 5,211.42 5,315.65 5,421.96 5,530.40
Other Costs Total without Interest 101,670.84
Sum 107,447.36 10,305.24 10,397.80 10,492.20 10,588.49 10,686.71 10,786.89 10,889.07 10,993.30 11,099.61 11,208.05
Costs 1,197,711.73 117,902.76 118,296.23 118,697.56 119,106.92 119,524.47 119,950.37 120,384.79 120,827.89 121,279.86 121,740.87
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 804,078.05 87,760.02 86,039.23 84,352.19 82,698.22 81,076.69 79,486.95 77,928.38 76,400.38 74,902.33 73,433.66
Application Value 0,002 €/kWh 120,405.53 13,141.50 12,883.82 12,631.20 12,383.53 12,140.71 11,902.66 11,669.28 11,440.47 11,216.14 10,996.22
Additional Market Profits 448,394.11 40,950.28 41,769.28 42,604.67 43,456.76 44,325.90 45,212.42 46,116.66 47,039.00 47,979.78 48,939.37
Sum 1,372,877.70 141,851.79 140,692.34 139,588.06 138,538.52 137,543.30 136,602.03 135,714.32 134,879.84 134,098.25 133,369.25
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 23,949.03 22,396.11 20,890.50 19,431.59 18,018.83 16,651.66 15,329.53 14,051.95 12,818.39 11,628.38
Return on Investment 2% 2% 2% 2% 2% 2% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,146 3,109,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.57
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 831,354.67
Sum 925,518.29 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83 92,551.83
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 120,426.53 10,998.14 11,218.10 11,442.46 11,671.31 11,904.74 12,142.83 12,385.69 12,633.40 12,886.07 13,143.79
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 50,670.84 4,627.59 4,720.14 4,814.55 4,910.84 5,009.05 5,109.23 5,211.42 5,315.65 5,421.96 5,530.40
Other Costs Total without Interest 101,670.84
Sum 107,447.36 10,305.24 10,397.80 10,492.20 10,588.49 10,686.71 10,786.89 10,889.07 10,993.30 11,099.61 11,208.05
Costs 1,197,707.51 117,902.37 118,295.83 118,697.16 119,106.51 119,524.05 119,949.95 120,384.35 120,827.45 121,279.41 121,740.41
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 522,020.58 47,674.33 48,627.81 49,600.37 50,592.38 51,604.23 52,636.31 53,689.04 54,762.82 55,858.07 56,975.23
Sum 1,446,398.65 148,564.33 147,539.58 146,572.69 145,663.28 144,810.99 144,015.49 143,276.47 142,593.63 141,966.72 141,395.47
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 30,661.95 29,243.75 27,875.53 26,556.76 25,286.94 24,065.55 22,892.11 21,766.18 20,687.31 19,655.06
Return on Investment 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,380 3,285,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Sum 869,836.21
Supply Costs 968,358.45 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,067.40 12,152.58 12,395.63 12,643.55 12,896.42 13,154.35 13,417.43 13,685.78 13,959.50 14,238.69 14,523.46
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 53,016.27 4,841.79 4,938.63 5,037.40 5,138.15 5,240.91 5,345.73 5,452.64 5,561.70 5,672.93 5,786.39
Other Costs Total without Interest 104,016.27
Sum 109,792.80 10,519.45 10,616.28 10,715.05 10,815.80 10,918.56 11,023.38 11,130.30 11,239.35 11,350.58 11,464.04
Costs 1,255,533.97 123,555.04 123,975.87 124,405.12 124,842.95 125,289.54 125,745.06 126,209.69 126,683.61 127,167.02 127,660.09
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 368,866.05 33,687.26 34,361.00 35,048.22 35,749.19 36,464.17 37,193.45 37,937.32 38,696.07 39,469.99 40,259.39
Sum 1,293,244.12 134,577.26 133,272.77 132,020.54 130,820.09 129,670.93 128,572.63 127,524.75 126,526.88 125,578.63 124,679.63
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 11,022.22 9,296.90 7,615.42 5,977.14 4,381.40 2,827.58 1,315.06 -156.73 -1,588.38 -2,980.46
Return on Investment 1% 1% 1% 1% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,225 3,168,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,571,500
Additional Earnings Electricity Market [€/kWel; rated a] 62.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 869,836.21
Sum 968,358.45 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.87 3,443.39 3,512.25 3,582.50 3,654.15 3,727.23 3,801.78 3,877.81 3,955.37 4,034.47
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,075.83 12,153.35 12,396.42 12,644.35 12,897.24 13,155.18 13,418.28 13,686.65 13,960.38 14,239.59 14,524.38
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 53,016.27 4,841.79 4,938.63 5,037.40 5,138.15 5,240.91 5,345.73 5,452.64 5,561.70 5,672.93 5,786.39
Other Costs Total without Interest 104,016.27
Sum 109,792.80 10,519.45 10,616.28 10,715.05 10,815.80 10,918.56 11,023.38 11,130.30 11,239.35 11,350.58 11,464.04
Costs 1,255,542.41 123,555.81 123,976.65 124,405.92 124,843.77 125,290.37 125,745.91 126,210.56 126,684.50 127,167.92 127,661.01
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 804,169.83 87,770.03 86,049.05 84,361.82 82,707.66 81,085.94 79,496.02 77,937.28 76,409.10 74,910.88 73,442.04
Application Value 0,002 €/kWh 120,419.28 13,143.00 12,885.29 12,632.64 12,384.94 12,142.10 11,904.02 11,670.61 11,441.77 11,217.42 10,997.47
Additional Market Profits 509,645.76 46,544.18 47,475.06 48,424.56 49,393.05 50,380.91 51,388.53 52,416.30 53,464.63 54,533.92 55,624.60
Sum 1,434,234.87 147,457.21 146,409.41 145,419.02 144,485.66 143,608.96 142,788.58 142,024.19 141,315.50 140,662.23 140,064.11
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 23,901.40 22,432.75 21,013.10 19,641.89 18,318.59 17,042.67 15,813.63 14,631.00 13,494.31 12,403.11
Return on Investment 2% 2% 2% 2% 2% 2% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,275 3,206,250 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 71.98
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 604,253.35 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43 67,269.43
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 63,750.00 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07 7,097.07
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 60,000.00 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59 6,679.59
Investment Total without Interest 869,836.21
Sum 968,358.45 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85 96,835.85
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 637.50 650.25 663.26 676.52 690.05 703.85 717.93 732.29 746.93 761.87
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 600.00 612.00 624.24 636.72 649.46 662.45 675.70 689.21 703.00 717.06
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,067.40 12,152.58 12,395.63 12,643.55 12,896.42 13,154.35 13,417.43 13,685.78 13,959.50 14,238.69 14,523.46
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 53,016.27 4,841.79 4,938.63 5,037.40 5,138.15 5,240.91 5,345.73 5,452.64 5,561.70 5,672.93 5,786.39
Other Costs Total without Interest 104,016.27
Sum 109,792.80 10,519.45 10,616.28 10,715.05 10,815.80 10,918.56 11,023.38 11,130.30 11,239.35 11,350.58 11,464.04
Costs 1,255,533.97 123,555.04 123,975.87 124,405.12 124,842.95 125,289.54 125,745.06 126,209.69 126,683.61 127,167.02 127,660.09
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 803,986.27 87,750.00 86,029.41 84,342.56 82,688.78 81,067.44 79,477.88 77,919.49 76,391.66 74,893.78 73,425.27
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 591,139.58 53,986.73 55,066.46 56,167.79 57,291.14 58,436.97 59,605.71 60,797.82 62,013.78 63,254.05 64,519.13
Sum 1,515,517.64 154,876.73 153,978.22 153,140.11 152,362.04 151,643.73 150,984.89 150,385.25 149,844.59 149,362.70 148,939.37
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 31,321.69 30,002.36 28,734.99 27,519.10 26,354.19 25,239.83 24,175.56 23,160.98 22,195.68 21,279.29
Return on Investment 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,380 3,285,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.64
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,226,248.94
Sum 1,365,140.37 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,625.65 9,555.10 9,746.20 9,941.12 10,139.95 10,342.74 10,549.60 10,760.59 10,975.80 11,195.32 11,419.23
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 74,739.53 6,825.70 6,962.22 7,101.46 7,243.49 7,388.36 7,536.13 7,686.85 7,840.59 7,997.40 8,157.35
Other Costs Total without Interest 125,739.53
Sum 131,516.06 12,503.35 12,639.87 12,779.11 12,921.14 13,066.01 13,213.78 13,364.50 13,518.24 13,675.05 13,835.00
Costs 1,645,597.40 162,619.65 163,028.21 163,444.94 163,870.01 164,303.57 164,745.81 165,196.90 165,657.00 166,126.31 166,605.00
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 432,291.14 39,479.65 40,269.24 41,074.63 41,896.12 42,734.04 43,588.72 44,460.50 45,349.71 46,256.70 47,181.83
Sum 1,892,660.04 198,869.65 196,533.95 194,275.32 192,092.88 189,985.76 187,953.16 185,994.26 184,108.29 182,294.53 180,552.26
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 36,249.99 33,505.73 30,830.37 28,222.87 25,682.19 23,207.34 20,797.36 18,451.29 16,168.23 13,947.26
Return on Investment 2% 2% 2% 2% 2% 2% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,277 3,207,750 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,750
Additional Earnings Electricity Market [€/kWel; rated a] 56.84
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,226,248.94
Sum 1,365,140.37 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.48 3,442.99 3,511.85 3,582.09 3,653.73 3,726.81 3,801.34 3,877.37 3,954.92 4,034.01
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,629.87 9,555.48 9,746.59 9,941.52 10,140.35 10,343.16 10,550.02 10,761.03 10,976.25 11,195.77 11,419.69
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 74,739.53 6,825.70 6,962.22 7,101.46 7,243.49 7,388.36 7,536.13 7,686.85 7,840.59 7,997.40 8,157.35
Other Costs Total without Interest 125,739.53
Sum 131,516.06 12,503.35 12,639.87 12,779.11 12,921.14 13,066.01 13,213.78 13,364.50 13,518.24 13,675.05 13,835.00
Costs 1,645,601.62 162,620.04 163,028.61 163,445.34 163,870.42 164,303.99 164,746.24 165,197.33 165,657.44 166,126.76 166,605.46
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,340,130.08 146,266.70 143,398.72 140,586.98 137,830.37 135,127.82 132,478.25 129,880.64 127,333.96 124,837.22 122,389.43
Application Value 0,002 €/kWh 120,405.53 13,141.50 12,883.82 12,631.20 12,383.53 12,140.71 11,902.66 11,669.28 11,440.47 11,216.14 10,996.22
Additional Market Profits 466,827.44 42,633.73 43,486.40 44,356.13 45,243.25 46,148.12 47,071.08 48,012.50 48,972.75 49,952.21 50,951.25
Sum 1,927,363.05 202,041.92 199,768.95 197,574.31 195,457.16 193,416.65 191,452.00 189,562.42 187,747.18 186,005.57 184,336.90
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 39,421.89 36,740.34 34,128.97 31,586.74 29,112.66 26,705.76 24,365.09 22,089.74 19,878.81 17,731.44
Return on Investment 3% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 750
















CHP 1  [kWel] 750 4,246 3,184,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.81
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,226,248.94
Sum 1,365,140.37 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04 136,514.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,625.65 9,555.10 9,746.20 9,941.12 10,139.95 10,342.74 10,549.60 10,760.59 10,975.80 11,195.32 11,419.23
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 74,739.53 6,825.70 6,962.22 7,101.46 7,243.49 7,388.36 7,536.13 7,686.85 7,840.59 7,997.40 8,157.35
Other Costs Total without Interest 125,739.53
Sum 131,516.06 12,503.35 12,639.87 12,779.11 12,921.14 13,066.01 13,213.78 13,364.50 13,518.24 13,675.05 13,835.00
Costs 1,645,597.40 162,619.65 163,028.21 163,444.94 163,870.01 164,303.57 164,745.81 165,196.90 165,657.00 166,126.31 166,605.00
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 524,059.87 47,860.57 48,817.78 49,794.14 50,790.02 51,805.82 52,841.94 53,898.77 54,976.75 56,076.28 57,197.81
Sum 1,984,428.78 207,250.57 205,082.49 202,994.83 200,986.78 199,057.54 197,206.37 195,432.53 193,735.34 192,114.11 190,568.23
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 44,630.91 42,054.27 39,549.88 37,116.77 34,753.97 32,460.56 30,235.64 28,078.34 25,987.81 23,963.23
Return on Investment 3% 3% 3% 2% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 750
















CHP 1  [kWel] 750 2,920 2,190,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Sum 1,315,600.27
Supply Costs 1,464,612.10 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,976.81 12,235.64 12,480.35 12,729.96 12,984.56 13,244.25 13,509.13 13,779.31 14,054.90 14,336.00 14,622.72
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 80,185.47 7,323.06 7,469.52 7,618.91 7,771.29 7,926.72 8,085.25 8,246.96 8,411.89 8,580.13 8,751.74
Other Costs Total without Interest 131,185.47
Sum 136,962.00 13,000.71 13,147.17 13,296.57 13,448.94 13,604.37 13,762.90 13,924.61 14,089.55 14,257.79 14,429.39
Costs 1,779,866.23 175,744.72 176,216.84 176,698.40 177,189.59 177,690.61 178,201.64 178,722.90 179,254.58 179,796.89 180,350.05
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 471,852.86 43,092.68 43,954.54 44,833.63 45,730.30 46,644.91 47,577.80 48,529.36 49,499.95 50,489.95 51,499.75
Sum 1,932,221.77 202,482.68 200,219.24 198,034.32 195,927.06 193,896.63 191,942.24 190,063.12 188,258.53 186,527.78 184,870.17
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 26,737.96 24,002.40 21,335.92 18,737.47 16,206.02 13,740.60 11,340.22 9,003.96 6,730.88 4,520.11
Return on Investment 2% 1% 1% 1% 1% 1% 1% 1% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027













Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,130 2,347,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,571,500
Additional Earnings Electricity Market [€/kWel; rated a] 69.66
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,315,600.27
Sum 1,464,612.10 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.87 3,443.39 3,512.25 3,582.50 3,654.15 3,727.23 3,801.78 3,877.81 3,955.37 4,034.47
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,985.25 12,236.41 12,481.14 12,730.76 12,985.37 13,245.08 13,509.98 13,780.18 14,055.79 14,336.90 14,623.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 80,185.47 7,323.06 7,469.52 7,618.91 7,771.29 7,926.72 8,085.25 8,246.96 8,411.89 8,580.13 8,751.74
Other Costs Total without Interest 131,185.47
Sum 136,962.00 13,000.71 13,147.17 13,296.57 13,448.94 13,604.37 13,762.90 13,924.61 14,089.55 14,257.79 14,429.39
Costs 1,779,874.67 175,745.50 176,217.63 176,699.20 177,190.41 177,691.44 178,202.49 178,723.77 179,255.46 179,797.80 180,350.97
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,340,283.05 146,283.39 143,415.09 140,603.03 137,846.11 135,143.24 132,493.37 129,895.46 127,348.49 124,851.47 122,403.40
Application Value 0,002 €/kWh 120,419.28 13,143.00 12,885.29 12,632.64 12,384.94 12,142.10 11,904.02 11,670.61 11,441.77 11,217.42 10,997.47
Additional Market Profits 572,087.86 52,246.80 53,291.73 54,357.57 55,444.72 56,553.61 57,684.69 58,838.38 60,015.15 61,215.45 62,439.76
Sum 2,032,790.19 211,673.19 209,592.12 207,593.24 205,675.77 203,838.96 202,082.08 200,404.45 198,805.42 197,284.34 195,840.63
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 35,927.69 33,374.49 30,894.04 28,485.36 26,147.52 23,879.59 21,680.69 19,549.95 17,486.55 15,489.66
Return on Investment 2% 2% 2% 2% 2% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027













Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,174 2,380,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 81.20
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 89,351.32 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17 9,947.17
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,315,600.27
Sum 1,464,612.10 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21 146,461.21
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 2,980.54 3,040.15 3,100.95 3,162.97 3,226.23 3,290.76 3,356.57 3,423.70 3,492.18 3,562.02
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 133,976.81 12,235.64 12,480.35 12,729.96 12,984.56 13,244.25 13,509.13 13,779.31 14,054.90 14,336.00 14,622.72
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 80,185.47 7,323.06 7,469.52 7,618.91 7,771.29 7,926.72 8,085.25 8,246.96 8,411.89 8,580.13 8,751.74
Other Costs Total without Interest 131,185.47
Sum 136,962.00 13,000.71 13,147.17 13,296.57 13,448.94 13,604.37 13,762.90 13,924.61 14,089.55 14,257.79 14,429.39
Costs 1,779,866.23 175,744.72 176,216.84 176,698.40 177,189.59 177,690.61 178,201.64 178,722.90 179,254.58 179,796.89 180,350.05
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 666,835.30 60,899.75 62,117.75 63,360.10 64,627.30 65,919.85 67,238.25 68,583.01 69,954.67 71,353.77 72,780.84
Sum 2,127,204.21 220,289.75 218,382.45 216,560.79 214,824.06 213,171.57 211,602.68 210,116.77 208,713.26 207,391.60 206,151.26
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 44,545.03 42,165.61 39,862.39 37,634.47 35,480.97 33,401.04 31,393.87 29,458.68 27,594.70 25,801.21
Return on Investment 3% 3% 2% 2% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027 0.027













Rated Power [kWel] 750
















CHP 1  [kWel] 750 2,920 2,190,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,354,081.81
Sum 1,507,452.26 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 146,617.68 13,390.08 13,657.88 13,931.04 14,209.66 14,493.86 14,783.73 15,079.41 15,381.00 15,688.62 16,002.39
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 82,530.91 7,537.26 7,688.01 7,841.77 7,998.60 8,158.57 8,321.75 8,488.18 8,657.94 8,831.10 9,007.72
Other Costs Total without Interest 133,530.91
Sum 139,307.44 13,214.91 13,365.66 13,519.42 13,676.25 13,836.23 13,999.40 14,165.83 14,335.60 14,508.76 14,685.38
Costs 1,837,692.70 181,397.39 181,896.88 182,406.36 182,926.03 183,456.09 183,996.75 184,548.23 185,110.74 185,684.50 186,269.73
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 471,852.86 43,092.68 43,954.54 44,833.63 45,730.30 46,644.91 47,577.80 48,529.36 49,499.95 50,489.95 51,499.75
Sum 1,932,221.77 202,482.68 200,219.24 198,034.32 195,927.06 193,896.63 191,942.24 190,063.12 188,258.53 186,527.78 184,870.17
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 21,085.30 18,322.36 15,627.96 13,001.03 10,440.54 7,945.48 5,514.89 3,147.80 843.28 -1,399.56
Return on Investment 1% 1% 1% 1% 1% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028













Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,026 2,269,500 Inflation 0.02




Total Electricity Production [kWhel/a] 6,571,500
Additional Earnings Electricity Market [€/kWel; rated a] 78.29
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,354,081.81
Sum 1,507,452.26 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.87 3,443.39 3,512.25 3,582.50 3,654.15 3,727.23 3,801.78 3,877.81 3,955.37 4,034.47
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 146,626.11 13,390.85 13,658.67 13,931.84 14,210.48 14,494.69 14,784.58 15,080.28 15,381.88 15,689.52 16,003.31
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 82,530.91 7,537.26 7,688.01 7,841.77 7,998.60 8,158.57 8,321.75 8,488.18 8,657.94 8,831.10 9,007.72
Other Costs Total without Interest 133,530.91
Sum 139,307.44 13,214.91 13,365.66 13,519.42 13,676.25 13,836.23 13,999.40 14,165.83 14,335.60 14,508.76 14,685.38
Costs 1,837,701.13 181,398.16 181,897.66 182,407.16 182,926.85 183,456.92 183,997.61 184,549.10 185,111.62 185,685.40 186,270.65
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,340,283.05 146,283.39 143,415.09 140,603.03 137,846.11 135,143.24 132,493.37 129,895.46 127,348.49 124,851.47 122,403.40
Application Value 0,002 €/kWh 120,419.28 13,143.00 12,885.29 12,632.64 12,384.94 12,142.10 11,904.02 11,670.61 11,441.77 11,217.42 10,997.47
Additional Market Profits 642,929.03 58,716.48 59,890.81 61,088.62 62,310.39 63,556.60 64,827.73 66,124.29 67,446.77 68,795.71 70,171.62
Sum 2,103,631.35 218,142.87 216,191.19 214,324.29 212,541.44 210,841.94 209,225.13 207,690.36 206,237.04 204,864.60 203,572.50
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 36,744.71 34,293.52 31,917.13 29,614.60 27,385.02 25,227.52 23,141.26 21,125.42 19,179.20 17,301.85
Return on Investment 2% 2% 2% 2% 2% 2% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028














Rated Power [kWel] 750
















CHP 1  [kWel] 750 3,052 2,289,000 Inflation 0.02




Total Electricity Production [kWhel/a] 6,570,000
Additional Earnings Electricity Market [€/kWel; rated a] 92.80
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 964,748.94 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15 107,402.15
Additional Gas Storage 127,832.86 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19 14,231.19
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 127,500.00 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13 14,194.13
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 120,000.00 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18 13,359.18
Investment Total without Interest 1,354,081.81
Sum 1,507,452.26 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23 150,745.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 214.66 218.96 223.34 227.80 232.36 237.01 241.75 246.58 251.51 256.54
Sum 44,315.32 4,047.16 4,128.11 4,210.67 4,294.88 4,380.78 4,468.40 4,557.76 4,648.92 4,741.90 4,836.74
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 3,375.10 3,442.60 3,511.45 3,581.68 3,653.31 3,726.38 3,800.91 3,876.93 3,954.46 4,033.55
Rated Power [kWel] 4,134.99 4,217.69 4,302.04 4,388.08 4,475.84 4,565.36 4,656.67 4,749.80 4,844.80 4,941.69
Gas Conditioning / Gas Pipe System 1,275.00 1,300.50 1,326.51 1,353.04 1,380.10 1,407.70 1,435.86 1,464.57 1,493.87 1,523.74
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,200.00 1,224.00 1,248.48 1,273.45 1,298.92 1,324.90 1,351.39 1,378.42 1,405.99 1,434.11
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 146,617.68 13,390.08 13,657.88 13,931.04 14,209.66 14,493.86 14,783.73 15,079.41 15,381.00 15,688.62 16,002.39
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 82,530.91 7,537.26 7,688.01 7,841.77 7,998.60 8,158.57 8,321.75 8,488.18 8,657.94 8,831.10 9,007.72
Other Costs Total without Interest 133,530.91
Sum 139,307.44 13,214.91 13,365.66 13,519.42 13,676.25 13,836.23 13,999.40 14,165.83 14,335.60 14,508.76 14,685.38
Costs 1,837,692.70 181,397.39 181,896.88 182,406.36 182,926.03 183,456.09 183,996.75 184,548.23 185,110.74 185,684.50 186,269.73
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,339,977.12 146,250.00 143,382.35 140,570.93 137,814.64 135,112.39 132,463.13 129,865.81 127,319.43 124,822.97 122,375.46
Application Value 0,002 €/kWh 120,391.79 13,140.00 12,882.35 12,629.76 12,382.12 12,139.33 11,901.30 11,667.94 11,439.16 11,214.86 10,994.96
Additional Market Profits 762,135.57 69,603.20 70,995.26 72,415.16 73,863.47 75,340.74 76,847.55 78,384.50 79,952.19 81,551.24 83,182.26
Sum 2,222,504.47 228,993.20 227,259.96 225,615.86 224,060.22 222,592.46 221,211.99 219,918.26 218,710.78 217,589.07 216,552.68
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 47,595.81 45,363.09 43,209.50 41,134.20 39,136.37 37,215.23 35,370.03 33,600.04 31,904.57 30,282.95
Return on Investment 3% 3% 3% 2% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028














Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,935 6,935,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 88,128.86 8,048.50 8,209.47 8,373.66 8,541.14 8,711.96 8,886.20 9,063.92 9,245.20 9,430.10 9,618.71
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 593,262.29 57,985.94 58,268.19 58,556.08 58,849.73 59,149.26 59,454.77 59,766.40 60,084.26 60,408.47 60,739.17
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 240,770.45 21,988.73 22,428.50 22,877.07 23,334.61 23,801.31 24,277.33 24,762.88 25,258.14 25,763.30 26,278.57
Sum 579,956.45 59,008.73 58,722.62 58,459.54 58,219.39 58,002.06 57,807.49 57,635.58 57,486.28 57,359.51 57,255.25
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 1,022.79 454.43 -96.54 -630.35 -1,147.19 -1,647.29 -2,130.82 -2,597.98 -3,048.96 -3,483.93
Return on Investment 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,094 7,094,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,762,750
Additional Earnings Electricity Market [€/kWel; rated a] 23.85
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.80 4,227.70 4,312.25 4,398.50 4,486.47 4,576.20 4,667.72 4,761.08 4,856.30 4,953.42
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 90,469.92 8,262.30 8,427.55 8,596.10 8,768.02 8,943.38 9,122.25 9,304.70 9,490.79 9,680.61 9,874.22
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 595,603.35 58,199.74 58,486.27 58,778.52 59,076.62 59,380.68 59,690.83 60,007.18 60,329.85 60,658.98 60,994.69
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,719.70 19,506.12 19,123.65 18,748.68 18,381.05 18,020.64 17,667.30 17,320.88 16,981.25 16,648.29 16,321.85
Application Value 0,002 €/kWh 160,572.78 17,525.50 17,181.86 16,844.96 16,514.67 16,190.85 15,873.39 15,562.14 15,257.00 14,957.85 14,664.55
Additional Market Profits 261,121.17 23,847.29 24,324.24 24,810.72 25,306.93 25,813.07 26,329.33 26,855.92 27,393.04 27,940.90 28,499.72
Sum 600,413.65 60,878.91 60,629.75 60,404.36 60,202.66 60,024.57 59,870.02 59,738.94 59,631.29 59,547.03 59,486.12
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 2,679.17 2,143.48 1,625.84 1,126.04 643.88 179.19 -268.23 -698.55 -1,111.94 -1,508.56
Return on Investment 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,070 7,070,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 26.24
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 343,097.34
Sum 381,958.35 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84 38,195.84
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 90,455.67 8,261.00 8,426.22 8,594.75 8,766.64 8,941.98 9,120.81 9,303.23 9,489.30 9,679.08 9,872.66
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 20,911.69 1,909.79 1,947.99 1,986.95 2,026.69 2,067.22 2,108.56 2,150.74 2,193.75 2,237.63 2,282.38
Other Costs Total without Interest 71,911.69
Sum 77,688.22 7,587.44 7,625.64 7,664.60 7,704.34 7,744.87 7,786.22 7,828.39 7,871.40 7,915.28 7,960.03
Costs 595,589.10 58,198.44 58,484.94 58,777.17 59,075.24 59,379.28 59,689.39 60,005.71 60,328.35 60,657.45 60,993.13
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 287,318.06 26,239.76 26,764.56 27,299.85 27,845.84 28,402.76 28,970.82 29,550.23 30,141.24 30,744.06 31,358.94
Sum 626,504.06 63,259.76 63,058.67 62,882.32 62,730.62 62,603.52 62,500.97 62,422.93 62,369.37 62,340.28 62,335.62
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 5,061.32 4,573.73 4,105.15 3,655.38 3,224.24 2,811.58 2,417.22 2,041.02 1,682.82 1,342.49
Return on Investment 1% 1% 1% 1% 1% 1% 1% 0% 0% 0%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,935 6,935,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 441,233.94
Sum 491,210.42 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,692.73 11,205.10 11,429.20 11,657.79 11,890.94 12,128.76 12,371.34 12,618.76 12,871.14 13,128.56 13,391.13
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,893.09 2,456.05 2,505.17 2,555.28 2,606.38 2,658.51 2,711.68 2,765.91 2,821.23 2,877.66 2,935.21
Other Costs Total without Interest 77,893.09
Sum 83,669.61 8,133.71 8,182.83 8,232.93 8,284.04 8,336.16 8,389.33 8,443.57 8,498.88 8,555.31 8,612.86
Costs 743,059.63 72,614.01 72,970.31 73,333.74 73,704.44 74,082.56 74,468.24 74,861.63 75,262.89 75,672.17 76,089.64
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 240,770.45 21,988.73 22,428.50 22,877.07 23,334.61 23,801.31 24,277.33 24,762.88 25,258.14 25,763.30 26,278.57
Sum 579,956.45 59,008.73 58,722.62 58,459.54 58,219.39 58,002.06 57,807.49 57,635.58 57,486.28 57,359.51 57,255.25
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,605.28 -14,247.69 -14,874.20 -15,485.06 -16,080.49 -16,660.75 -17,226.05 -17,776.61 -18,312.66 -18,834.39
Return on Investment -2% -2% -3% -3% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,093 7,093,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,761,750
Additional Earnings Electricity Market [€/kWel; rated a] 26.55
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 441,233.94
Sum 491,210.42 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.33 4,227.22 4,311.76 4,398.00 4,485.96 4,575.68 4,667.19 4,760.53 4,855.74 4,952.86
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,701.79 11,205.93 11,430.05 11,658.65 11,891.82 12,129.66 12,372.25 12,619.70 12,872.09 13,129.53 13,392.12
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,893.09 2,456.05 2,505.17 2,555.28 2,606.38 2,658.51 2,711.68 2,765.91 2,821.23 2,877.66 2,935.21
Other Costs Total without Interest 77,893.09
Sum 83,669.61 8,133.71 8,182.83 8,232.93 8,284.04 8,336.16 8,389.33 8,443.57 8,498.88 8,555.31 8,612.86
Costs 743,068.69 72,614.83 72,971.16 73,334.61 73,705.32 74,083.46 74,469.15 74,862.56 75,263.84 75,673.14 76,090.63
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,699.31 19,503.90 19,121.47 18,746.54 18,378.96 18,018.58 17,665.28 17,318.90 16,979.31 16,646.39 16,319.99
Application Value 0,002 €/kWh 160,554.45 17,523.50 17,179.90 16,843.04 16,512.79 16,189.01 15,871.57 15,560.37 15,255.26 14,956.14 14,662.88
Additional Market Profits 290,767.81 26,554.81 27,085.91 27,627.63 28,180.18 28,743.79 29,318.66 29,905.03 30,503.14 31,113.20 31,735.46
Sum 630,021.58 63,582.21 63,387.28 63,217.21 63,071.92 62,951.38 62,855.51 62,784.30 62,737.71 62,715.72 62,718.33
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -9,032.62 -9,583.88 -10,117.40 -10,633.40 -11,132.08 -11,613.64 -12,078.26 -12,526.13 -12,957.42 -13,372.30
Return on Investment -2% -2% -2% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.008 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,045 7,045,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 30.23
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 441,233.94
Sum 491,210.42 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04 49,121.04
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,692.73 11,205.10 11,429.20 11,657.79 11,890.94 12,128.76 12,371.34 12,618.76 12,871.14 13,128.56 13,391.13
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 26,893.09 2,456.05 2,505.17 2,555.28 2,606.38 2,658.51 2,711.68 2,765.91 2,821.23 2,877.66 2,935.21
Other Costs Total without Interest 77,893.09
Sum 83,669.61 8,133.71 8,182.83 8,232.93 8,284.04 8,336.16 8,389.33 8,443.57 8,498.88 8,555.31 8,612.86
Costs 743,059.63 72,614.01 72,970.31 73,333.74 73,704.44 74,082.56 74,468.24 74,861.63 75,262.89 75,672.17 76,089.64
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 331,006.86 30,229.71 30,834.30 31,450.99 32,080.01 32,721.61 33,376.04 34,043.56 34,724.43 35,418.92 36,127.30
Sum 670,192.87 67,249.71 67,128.42 67,033.46 66,964.78 66,922.37 66,906.19 66,916.26 66,952.57 67,015.13 67,103.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -5,364.30 -5,841.89 -6,300.29 -6,739.66 -7,160.19 -7,562.04 -7,945.37 -8,310.32 -8,657.04 -8,985.66
Return on Investment -1% -1% -1% -1% -1% -1% -1% -1% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.008 0.008 0.008 0.008 0.008 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,935 6,935,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 21.99
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 483,499.10
Sum 538,262.76 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,576.48 12,473.06 12,722.52 12,976.97 13,236.51 13,501.24 13,771.26 14,046.69 14,327.62 14,614.17 14,906.46
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,469.13 2,691.31 2,745.14 2,800.04 2,856.04 2,913.16 2,971.43 3,030.86 3,091.47 3,153.30 3,216.37
Other Costs Total without Interest 80,469.13
Sum 86,245.66 8,368.97 8,422.79 8,477.70 8,533.70 8,590.82 8,649.08 8,708.51 8,769.13 8,830.96 8,894.02
Costs 806,571.76 78,822.45 79,208.83 79,602.92 80,004.90 80,414.92 80,833.14 81,259.73 81,694.84 82,138.66 82,591.36
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 240,770.45 21,988.73 22,428.50 22,877.07 23,334.61 23,801.31 24,277.33 24,762.88 25,258.14 25,763.30 26,278.57
Sum 579,956.45 59,008.73 58,722.62 58,459.54 58,219.39 58,002.06 57,807.49 57,635.58 57,486.28 57,359.51 57,255.25
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -19,813.73 -20,486.20 -21,143.38 -21,785.52 -22,412.86 -23,025.65 -23,624.15 -24,208.57 -24,779.15 -25,336.11
Return on Investment -3% -3% -3% -3% -4% -4% -4% -4% -4% -4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,093 7,093,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,761,750
Additional Earnings Electricity Market [€/kWel; rated a] 28.02
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 483,499.10
Sum 538,262.76 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.33 4,227.22 4,311.76 4,398.00 4,485.96 4,575.68 4,667.19 4,760.53 4,855.74 4,952.86
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,585.54 12,473.88 12,723.36 12,977.83 13,237.38 13,502.13 13,772.17 14,047.62 14,328.57 14,615.14 14,907.45
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,469.13 2,691.31 2,745.14 2,800.04 2,856.04 2,913.16 2,971.43 3,030.86 3,091.47 3,153.30 3,216.37
Other Costs Total without Interest 80,469.13
Sum 86,245.66 8,368.97 8,422.79 8,477.70 8,533.70 8,590.82 8,649.08 8,708.51 8,769.13 8,830.96 8,894.02
Costs 806,580.82 78,823.28 79,209.67 79,603.78 80,005.78 80,415.82 80,834.06 81,260.66 81,695.79 82,139.63 82,592.34
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,699.31 19,503.90 19,121.47 18,746.54 18,378.96 18,018.58 17,665.28 17,318.90 16,979.31 16,646.39 16,319.99
Application Value 0,002 €/kWh 160,554.45 17,523.50 17,179.90 16,843.04 16,512.79 16,189.01 15,871.57 15,560.37 15,255.26 14,956.14 14,662.88
Additional Market Profits 306,825.82 28,021.34 28,581.76 29,153.40 29,736.47 30,331.20 30,937.82 31,556.58 32,187.71 32,831.46 33,488.09
Sum 646,079.58 65,048.73 64,883.13 64,742.98 64,628.21 64,538.79 64,474.67 64,435.84 64,422.28 64,433.99 64,470.96
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -13,774.55 -14,326.54 -14,860.81 -15,377.57 -15,877.03 -16,359.38 -16,824.82 -17,273.51 -17,705.64 -18,121.39
Return on Investment -2% -2% -2% -2% -3% -3% -3% -3% -3% -3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 7,012 7,012,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 33.35
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 287,847.34 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04 32,045.04
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 21,250.00 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69 2,365.69
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 20,000.00 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53 2,226.53
Investment Total without Interest 483,499.10
Sum 538,262.76 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28 53,826.28
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 212.50 216.75 221.09 225.51 230.02 234.62 239.31 244.10 248.98 253.96
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 200.00 204.00 208.08 212.24 216.49 220.82 225.23 229.74 234.33 239.02
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,576.48 12,473.06 12,722.52 12,976.97 13,236.51 13,501.24 13,771.26 14,046.69 14,327.62 14,614.17 14,906.46
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 29,469.13 2,691.31 2,745.14 2,800.04 2,856.04 2,913.16 2,971.43 3,030.86 3,091.47 3,153.30 3,216.37
Other Costs Total without Interest 80,469.13
Sum 86,245.66 8,368.97 8,422.79 8,477.70 8,533.70 8,590.82 8,649.08 8,708.51 8,769.13 8,830.96 8,894.02
Costs 806,571.76 78,822.45 79,208.83 79,602.92 80,004.90 80,414.92 80,833.14 81,259.73 81,694.84 82,138.66 82,591.36
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 178,663.62 19,500.00 19,117.65 18,742.79 18,375.29 18,014.99 17,661.75 17,315.44 16,975.92 16,643.06 16,316.73
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 365,227.86 33,354.99 34,022.09 34,702.53 35,396.58 36,104.52 36,826.61 37,563.14 38,314.40 39,080.69 39,862.30
Sum 704,413.86 70,374.99 70,316.21 70,285.00 70,281.36 70,305.27 70,356.76 70,435.84 70,542.54 70,676.90 70,838.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -8,447.46 -8,892.62 -9,317.92 -9,723.55 -10,109.65 -10,476.38 -10,823.89 -11,152.30 -11,461.76 -11,752.37
Return on Investment -1% -1% -1% -2% -2% -2% -2% -2% -2% -2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,205 6,205,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 32.18
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 94,972.43 8,673.50 8,846.97 9,023.91 9,204.39 9,388.48 9,576.25 9,767.77 9,963.13 10,162.39 10,365.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 850,188.76 83,506.64 83,825.10 84,149.93 84,481.25 84,819.20 85,163.91 85,515.52 85,874.15 86,239.96 86,613.09
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.31 52,000.00 50,980.39 49,980.78 49,000.76 48,039.96 47,098.00 46,174.51 45,269.13 44,381.50 43,511.27
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 352,350.16 32,178.92 32,822.49 33,478.94 34,148.52 34,831.49 35,528.12 36,238.69 36,963.46 37,702.73 38,456.78
Sum 989,308.85 101,698.92 100,979.36 100,299.40 99,658.77 99,057.23 98,494.53 97,970.46 97,484.80 97,037.38 96,628.01
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 18,192.28 17,154.26 16,149.47 15,177.52 14,238.03 13,330.62 12,454.94 11,610.65 10,797.42 10,014.92
Return on Investment 3% 2% 2% 2% 2% 2% 2% 2% 2% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,101 6,100,714 Inflation 0.02




Total Electricity Production [kWhel/a] 8,759,999
Additional Earnings Electricity Market [€/kWel; rated a] 35.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 94,972.43 8,673.50 8,846.97 9,023.91 9,204.39 9,388.48 9,576.25 9,767.77 9,963.13 10,162.39 10,365.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 850,188.75 83,506.64 83,825.10 84,149.93 84,481.25 84,819.20 85,163.91 85,515.52 85,874.15 86,239.96 86,613.09
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.27 52,000.00 50,980.39 49,980.77 49,000.76 48,039.96 47,098.00 46,174.51 45,269.13 44,381.50 43,511.27
Application Value 0,002 €/kWh 160,522.37 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 383,930.18 35,063.01 35,764.27 36,479.56 37,209.15 37,953.33 38,712.40 39,486.64 40,276.38 41,081.91 41,903.54
Sum 1,020,888.83 104,583.00 103,921.13 103,300.00 102,719.39 102,179.06 101,678.80 101,218.41 100,797.72 100,416.55 100,074.76
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 21,076.37 20,096.03 19,150.08 18,238.14 17,359.86 16,514.88 15,702.89 14,923.56 14,176.59 13,461.67
Return on Investment 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 6,085 6,085,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 38.25
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Füllstandsüberwachung weiterer Behälter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 556,076.13
Sum 619,060.25 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02 61,906.02
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 94,972.43 8,673.50 8,846.97 9,023.91 9,204.39 9,388.48 9,576.25 9,767.77 9,963.13 10,162.39 10,365.64
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 33,892.68 3,095.30 3,157.21 3,220.35 3,284.76 3,350.45 3,417.46 3,485.81 3,555.53 3,626.64 3,699.17
Other Costs Total without Interest 84,892.68
Sum 90,669.21 8,772.95 8,834.86 8,898.00 8,962.41 9,028.11 9,095.12 9,163.46 9,233.18 9,304.29 9,376.82
Costs 850,188.76 83,506.64 83,825.10 84,149.93 84,481.25 84,819.20 85,163.91 85,515.52 85,874.15 86,239.96 86,613.09
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.31 52,000.00 50,980.39 49,980.78 49,000.76 48,039.96 47,098.00 46,174.51 45,269.13 44,381.50 43,511.27
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 418,826.83 38,250.00 39,015.00 39,795.30 40,591.21 41,403.03 42,231.09 43,075.71 43,937.23 44,815.97 45,712.29
Sum 1,055,785.52 107,770.00 107,171.86 106,615.75 106,101.45 105,628.76 105,197.50 104,807.48 104,458.57 104,150.62 103,883.52
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 24,263.36 23,346.76 22,465.83 21,620.20 20,809.56 20,033.58 19,291.97 18,584.42 17,910.66 17,270.43
Return on Investment 3% 3% 3% 3% 3% 3% 3% 3% 3% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,840 5,840,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,577,500
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 654,212.73
Sum 728,312.32 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,057.18 4,138.32 4,221.09 4,305.51 4,391.62 4,479.45 4,569.04 4,660.42 4,753.63 4,848.71
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 126,264.27 11,531.28 11,761.90 11,997.14 12,237.08 12,481.83 12,731.46 12,986.09 13,245.81 13,510.73 13,780.94
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,874.08 3,641.56 3,714.39 3,788.68 3,864.45 3,941.74 4,020.58 4,100.99 4,183.01 4,266.67 4,352.00
Other Costs Total without Interest 90,874.08
Sum 96,650.61 9,319.21 9,392.05 9,466.33 9,542.11 9,619.40 9,698.23 9,778.64 9,860.66 9,944.32 10,029.66
Costs 996,714.07 97,835.88 98,222.42 98,616.69 99,018.85 99,429.05 99,847.45 100,274.22 100,709.53 101,153.54 101,606.43
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 466,510.55 50,916.67 49,918.30 48,939.51 47,979.91 47,039.13 46,116.79 45,212.54 44,326.02 43,456.88 42,604.79
Application Value 0,002 €/kWh 157,178.17 17,155.00 16,818.63 16,488.85 16,165.54 15,848.57 15,537.81 15,233.15 14,934.46 14,641.63 14,354.54
Additional Market Profits 356,178.78 32,528.57 33,179.14 33,842.73 34,519.58 35,209.97 35,914.17 36,632.45 37,365.10 38,112.41 38,874.65
Sum 979,867.50 100,600.24 99,916.07 99,271.09 98,665.03 98,097.67 97,568.78 97,078.15 96,625.59 96,210.92 95,833.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 2,764.36 1,693.65 654.39 -353.82 -1,331.38 -2,278.67 -3,196.08 -4,083.94 -4,942.62 -5,772.46
Return on Investment 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,892 5,892,140 Inflation 0.02




Total Electricity Production [kWhel/a] 8,759,995
Additional Earnings Electricity Market [€/kWel; rated a] 41.68
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 654,212.73
Sum 728,312.32 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.25 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 127,209.46 11,617.60 11,849.95 12,086.95 12,328.69 12,575.26 12,826.77 13,083.30 13,344.97 13,611.87 13,884.11
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,874.08 3,641.56 3,714.39 3,788.68 3,864.45 3,941.74 4,020.58 4,100.99 4,183.01 4,266.67 4,352.00
Other Costs Total without Interest 90,874.08
Sum 96,650.61 9,319.21 9,392.05 9,466.33 9,542.11 9,619.40 9,698.23 9,778.64 9,860.66 9,944.32 10,029.66
Costs 997,659.25 97,922.20 98,310.47 98,706.50 99,110.45 99,522.48 99,942.76 100,371.43 100,808.68 101,254.68 101,709.60
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.04 51,999.97 50,980.36 49,980.75 49,000.73 48,039.93 47,097.98 46,174.49 45,269.10 44,381.47 43,511.25
Application Value 0,002 €/kWh 160,522.30 17,519.99 17,176.46 16,839.67 16,509.48 16,185.76 15,868.39 15,557.25 15,252.21 14,953.14 14,659.94
Additional Market Profits 456,412.19 41,682.54 42,516.19 43,366.52 44,233.85 45,118.52 46,020.89 46,941.31 47,880.14 48,837.74 49,814.50
Sum 1,093,370.53 111,202.50 110,673.02 110,186.93 109,744.06 109,344.22 108,987.26 108,673.05 108,401.45 108,172.36 107,985.69
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 13,280.30 12,362.55 11,480.43 10,633.61 9,821.74 9,044.51 8,301.61 7,592.76 6,917.68 6,276.09
Return on Investment 2% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.012 0.012 0.012













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,890 5,890,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 45.90
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 654,212.73
Sum 728,312.32 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23 72,831.23
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 127,209.49 11,617.60 11,849.95 12,086.95 12,328.69 12,575.26 12,826.77 13,083.31 13,344.97 13,611.87 13,884.11
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 39,874.08 3,641.56 3,714.39 3,788.68 3,864.45 3,941.74 4,020.58 4,100.99 4,183.01 4,266.67 4,352.00
Other Costs Total without Interest 90,874.08
Sum 96,650.61 9,319.21 9,392.05 9,466.33 9,542.11 9,619.40 9,698.23 9,778.64 9,860.66 9,944.32 10,029.66
Costs 997,659.28 97,922.20 98,310.47 98,706.50 99,110.45 99,522.49 99,942.76 100,371.44 100,808.69 101,254.68 101,709.60
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.31 52,000.00 50,980.39 49,980.78 49,000.76 48,039.96 47,098.00 46,174.51 45,269.13 44,381.50 43,511.27
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 502,571.06 45,898.07 46,816.03 47,752.35 48,707.40 49,681.55 50,675.18 51,688.68 52,722.46 53,776.90 54,852.44
Sum 1,139,529.76 115,418.07 114,972.89 114,572.81 114,217.65 113,907.28 113,641.58 113,420.45 113,243.80 113,111.55 113,023.67
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 17,495.87 16,662.42 15,866.30 15,107.19 14,384.79 13,698.83 13,049.02 12,435.11 11,856.87 11,314.07
Return on Investment 2% 2% 2% 2% 2% 2% 2% 2% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.011 0.011 0.011 0.011 0.011 0.011 0.011 0.012 0.012 0.012













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,840 5,840,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,577,500
Additional Earnings Electricity Market [€/kWel; rated a] 32.53
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 696,477.89
Sum 775,364.65 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,057.18 4,138.32 4,221.09 4,305.51 4,391.62 4,479.45 4,569.04 4,660.42 4,753.63 4,848.71
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 140,148.02 12,799.23 13,055.22 13,316.32 13,582.65 13,854.30 14,131.39 14,414.01 14,702.29 14,996.34 15,296.27
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 42,450.13 3,876.82 3,954.36 4,033.45 4,114.12 4,196.40 4,280.33 4,365.93 4,453.25 4,542.32 4,633.16
Other Costs Total without Interest 93,450.13
Sum 99,226.66 9,554.48 9,632.01 9,711.10 9,791.77 9,874.05 9,957.98 10,043.59 10,130.90 10,219.97 10,310.82
Costs 1,060,226.20 104,044.33 104,460.93 104,885.87 105,319.31 105,761.41 106,212.36 106,672.32 107,141.48 107,620.03 108,108.15
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 466,510.55 50,916.67 49,918.30 48,939.51 47,979.91 47,039.13 46,116.79 45,212.54 44,326.02 43,456.88 42,604.79
Application Value 0,002 €/kWh 157,178.17 17,155.00 16,818.63 16,488.85 16,165.54 15,848.57 15,537.81 15,233.15 14,934.46 14,641.63 14,354.54
Additional Market Profits 356,178.78 32,528.57 33,179.14 33,842.73 34,519.58 35,209.97 35,914.17 36,632.45 37,365.10 38,112.41 38,874.65
Sum 979,867.50 100,600.24 99,916.07 99,271.09 98,665.03 98,097.67 97,568.78 97,078.15 96,625.59 96,210.92 95,833.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum -3,444.09 -4,544.86 -5,614.78 -6,654.27 -7,663.74 -8,643.58 -9,594.17 -10,515.90 -11,409.11 -12,274.17
Return on Investment 0% -1% -1% -1% -1% -1% -1% -1% -1% -1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.013 0.013













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,892 5,892,140 Inflation 0.02




Total Electricity Production [kWhel/a] 8,759,995
Additional Earnings Electricity Market [€/kWel; rated a] 45.61
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 696,477.89
Sum 775,364.65 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.25 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 141,093.21 12,885.55 13,143.26 13,406.13 13,674.25 13,947.74 14,226.69 14,511.23 14,801.45 15,097.48 15,399.43
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 42,450.13 3,876.82 3,954.36 4,033.45 4,114.12 4,196.40 4,280.33 4,365.93 4,453.25 4,542.32 4,633.16
Other Costs Total without Interest 93,450.13
Sum 99,226.66 9,554.48 9,632.01 9,711.10 9,791.77 9,874.05 9,957.98 10,043.59 10,130.90 10,219.97 10,310.82
Costs 1,061,171.38 104,130.65 104,548.98 104,975.68 105,410.91 105,854.85 106,307.66 106,769.53 107,240.64 107,721.17 108,211.31
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.04 51,999.97 50,980.36 49,980.75 49,000.73 48,039.93 47,097.98 46,174.49 45,269.10 44,381.47 43,511.25
Application Value 0,002 €/kWh 160,522.30 17,519.99 17,176.46 16,839.67 16,509.48 16,185.76 15,868.39 15,557.25 15,252.21 14,953.14 14,659.94
Additional Market Profits 499,384.61 45,607.06 46,519.20 47,449.59 48,398.58 49,366.55 50,353.88 51,360.96 52,388.18 53,435.94 54,504.66
Sum 1,136,342.94 115,127.02 114,676.03 114,270.00 113,908.79 113,592.25 113,320.25 113,092.69 112,909.49 112,770.56 112,675.85
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 10,996.37 10,127.05 9,294.32 8,497.88 7,737.40 7,012.59 6,323.16 5,668.85 5,049.39 4,464.54
Return on Investment 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 5,861 5,861,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 50.17
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 459,576.13 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01 51,163.01
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 42,500.00 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38 4,731.38
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Investment Total without Interest 696,477.89
Sum 775,364.65 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47 77,536.47
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 425.00 433.50 442.17 451.01 460.03 469.23 478.62 488.19 497.96 507.91
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 400.00 408.00 416.16 424.48 432.97 441.63 450.46 459.47 468.66 478.04
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 141,093.24 12,885.56 13,143.27 13,406.13 13,674.25 13,947.74 14,226.69 14,511.23 14,801.45 15,097.48 15,399.43
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 42,450.13 3,876.82 3,954.36 4,033.45 4,114.12 4,196.40 4,280.33 4,365.93 4,453.25 4,542.32 4,633.16
Other Costs Total without Interest 93,450.13
Sum 99,226.66 9,554.48 9,632.01 9,711.10 9,791.77 9,874.05 9,957.98 10,043.59 10,130.90 10,219.97 10,310.82
Costs 1,061,171.41 104,130.65 104,548.98 104,975.68 105,410.91 105,854.85 106,307.66 106,769.53 107,240.64 107,721.17 108,211.31
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 476,436.31 52,000.00 50,980.39 49,980.78 49,000.76 48,039.96 47,098.00 46,174.51 45,269.13 44,381.50 43,511.27
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 549,349.42 50,170.18 51,173.58 52,197.05 53,240.99 54,305.81 55,391.93 56,499.77 57,629.76 58,782.36 59,958.00
Sum 1,186,308.11 119,690.18 119,330.44 119,017.50 118,751.24 118,531.54 118,358.33 118,231.54 118,151.10 118,117.01 118,129.23
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 15,559.52 14,781.46 14,041.82 13,340.33 12,676.70 12,050.67 11,462.00 10,910.46 10,395.83 9,917.92
Return on Investment 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,015 4,015,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 43.56
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 912,757.77
Sum 1,016,141.53 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,005.95 9,498.50 9,688.47 9,882.24 10,079.89 10,281.48 10,487.11 10,696.86 10,910.79 11,129.01 11,351.59
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 55,632.33 5,080.71 5,182.32 5,285.97 5,391.69 5,499.52 5,609.51 5,721.70 5,836.14 5,952.86 6,071.92
Other Costs Total without Interest 106,632.33
Sum 112,408.86 10,758.36 10,859.97 10,963.62 11,069.34 11,177.17 11,287.16 11,399.35 11,513.79 11,630.51 11,749.57
Costs 1,278,043.20 126,025.17 126,399.84 126,782.00 127,171.81 127,569.41 127,974.96 128,388.62 128,810.56 129,240.93 129,679.91
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 476,933.84 43,556.71 44,427.85 45,316.40 46,222.73 47,147.19 48,090.13 49,051.93 50,032.97 51,033.63 52,054.30
Sum 1,709,437.92 178,076.71 176,310.20 174,612.83 172,983.93 171,422.87 169,929.04 168,501.84 167,140.73 165,845.15 164,614.62
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 52,051.54 49,910.36 47,830.83 45,812.13 43,853.47 41,954.08 40,113.22 38,330.17 36,604.22 34,934.71
Return on Investment 5% 4% 4% 4% 4% 4% 4% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,651 3,651,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,761,000
Additional Earnings Electricity Market [€/kWel; rated a] 46.65
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 912,757.77
Sum 1,016,141.53 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.98 4,226.86 4,311.39 4,397.62 4,485.57 4,575.28 4,666.79 4,760.13 4,855.33 4,952.43
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,011.13 9,498.98 9,688.96 9,882.73 10,080.39 10,282.00 10,487.64 10,697.39 10,911.34 11,129.56 11,352.16
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 55,632.33 5,080.71 5,182.32 5,285.97 5,391.69 5,499.52 5,609.51 5,721.70 5,836.14 5,952.86 6,071.92
Other Costs Total without Interest 106,632.33
Sum 112,408.86 10,758.36 10,859.97 10,963.62 11,069.34 11,177.17 11,287.16 11,399.35 11,513.79 11,630.51 11,749.57
Costs 1,278,048.38 126,025.65 126,400.32 126,782.49 127,172.31 127,569.92 127,975.48 128,389.15 128,811.10 129,241.49 129,680.48
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,072,104.07 117,013.36 114,718.98 112,469.58 110,264.30 108,102.25 105,982.60 103,904.51 101,867.17 99,869.77 97,911.54
Application Value 0,002 €/kWh 160,540.71 17,522.00 17,178.43 16,841.60 16,511.37 16,187.62 15,870.22 15,559.03 15,253.96 14,954.86 14,661.63
Additional Market Profits 510,843.19 46,653.54 47,586.61 48,538.34 49,509.10 50,499.29 51,509.27 52,539.46 53,590.25 54,662.05 55,755.29
Sum 1,743,487.97 181,188.89 179,484.01 177,849.52 176,284.78 174,789.16 173,362.09 172,003.00 170,711.37 169,486.68 168,328.46
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 55,163.25 53,083.69 51,067.03 49,112.47 47,219.24 45,386.61 43,613.85 41,900.27 40,245.20 38,647.98
Return on Investment 5% 5% 5% 4% 4% 4% 4% 4% 4% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,650 3,650,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.42
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 912,757.77
Sum 1,016,141.53 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15 101,614.15
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 104,005.95 9,498.50 9,688.47 9,882.24 10,079.89 10,281.48 10,487.11 10,696.86 10,910.79 11,129.01 11,351.59
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 55,632.33 5,080.71 5,182.32 5,285.97 5,391.69 5,499.52 5,609.51 5,721.70 5,836.14 5,952.86 6,071.92
Other Costs Total without Interest 106,632.33
Sum 112,408.86 10,758.36 10,859.97 10,963.62 11,069.34 11,177.17 11,287.16 11,399.35 11,513.79 11,630.51 11,749.57
Costs 1,278,043.20 126,025.17 126,399.84 126,782.00 127,171.81 127,569.41 127,974.96 128,388.62 128,810.56 129,240.93 129,679.91
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 574,008.76 52,422.23 53,470.67 54,540.08 55,630.89 56,743.50 57,878.37 59,035.94 60,216.66 61,420.99 62,649.41
Sum 1,806,512.84 186,942.23 185,353.02 183,836.51 182,392.09 181,019.19 179,717.28 178,485.85 177,324.42 176,232.52 175,209.73
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 60,917.05 58,953.18 57,054.51 55,220.28 53,449.79 51,742.33 50,097.23 48,513.86 46,991.59 45,529.82
Return on Investment 5% 5% 5% 5% 5% 5% 4% 4% 4% 4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.014 0.014 0.014 0.015 0.015 0.015 0.015 0.015 0.015 0.015













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,380 4,380,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 1,010,894.37
Sum 1,125,393.60 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,243.01 12,442.60 12,691.45 12,945.28 13,204.19 13,468.27 13,737.64 14,012.39 14,292.64 14,578.49 14,870.06
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 61,613.73 5,626.97 5,739.51 5,854.30 5,971.38 6,090.81 6,212.63 6,336.88 6,463.62 6,592.89 6,724.75
Other Costs Total without Interest 112,613.73
Sum 118,390.26 11,304.62 11,417.16 11,531.95 11,649.04 11,768.46 11,890.28 12,014.53 12,141.27 12,270.54 12,402.40
Costs 1,425,513.73 140,440.74 140,885.21 141,338.58 141,801.01 142,272.69 142,753.80 143,244.54 143,745.09 144,255.65 144,776.42
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 491,821.41 44,916.34 45,814.67 46,730.96 47,665.58 48,618.89 49,591.27 50,583.10 51,594.76 52,626.65 53,679.19
Sum 1,724,325.49 179,436.34 177,697.02 176,027.39 174,426.78 172,894.58 171,430.18 170,033.01 168,702.51 167,438.18 166,239.50
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 38,995.60 36,811.81 34,688.81 32,625.77 30,621.89 28,676.38 26,788.47 24,957.42 23,182.53 21,463.08
Return on Investment 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,068 4,068,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,761,000
Additional Earnings Electricity Market [€/kWel; rated a] 54.60
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 1,010,894.37
Sum 1,125,393.60 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.98 4,226.86 4,311.39 4,397.62 4,485.57 4,575.28 4,666.79 4,760.13 4,855.33 4,952.43
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,248.19 12,443.07 12,691.94 12,945.77 13,204.69 13,468.78 13,738.16 14,012.92 14,293.18 14,579.04 14,870.62
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 61,613.73 5,626.97 5,739.51 5,854.30 5,971.38 6,090.81 6,212.63 6,336.88 6,463.62 6,592.89 6,724.75
Other Costs Total without Interest 112,613.73
Sum 118,390.26 11,304.62 11,417.16 11,531.95 11,649.04 11,768.46 11,890.28 12,014.53 12,141.27 12,270.54 12,402.40
Costs 1,425,518.91 140,441.21 140,885.70 141,339.07 141,801.51 142,273.20 142,754.32 143,245.07 143,745.63 144,256.20 144,776.99
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,072,104.07 117,013.36 114,718.98 112,469.58 110,264.30 108,102.25 105,982.60 103,904.51 101,867.17 99,869.77 97,911.54
Application Value 0,002 €/kWh 160,540.71 17,522.00 17,178.43 16,841.60 16,511.37 16,187.62 15,870.22 15,559.03 15,253.96 14,954.86 14,661.63
Additional Market Profits 597,858.82 54,600.37 55,692.38 56,806.23 57,942.35 59,101.20 60,283.22 61,488.88 62,718.66 63,973.04 65,252.50
Sum 1,830,503.60 189,135.73 187,589.79 186,117.41 184,718.02 183,391.07 182,136.04 180,952.43 179,839.79 178,797.67 177,825.66
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 48,694.51 46,704.09 44,778.34 42,916.51 41,117.87 39,381.71 37,707.36 36,094.15 34,541.46 33,048.68
Return on Investment 4% 4% 4% 3% 3% 3% 3% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,146 4,146,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.57
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 1,010,894.37
Sum 1,125,393.60 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36 112,539.36
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 136,243.01 12,442.60 12,691.45 12,945.28 13,204.19 13,468.27 13,737.64 14,012.39 14,292.64 14,578.49 14,870.06
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 61,613.73 5,626.97 5,739.51 5,854.30 5,971.38 6,090.81 6,212.63 6,336.88 6,463.62 6,592.89 6,724.75
Other Costs Total without Interest 112,613.73
Sum 118,390.26 11,304.62 11,417.16 11,531.95 11,649.04 11,768.46 11,890.28 12,014.53 12,141.27 12,270.54 12,402.40
Costs 1,425,513.73 140,440.74 140,885.21 141,338.58 141,801.01 142,272.69 142,753.80 143,244.54 143,745.09 144,255.65 144,776.42
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 696,027.45 63,565.77 64,837.09 66,133.83 67,456.50 68,805.63 70,181.75 71,585.38 73,017.09 74,477.43 75,966.98
Sum 1,928,531.53 198,085.77 196,719.44 195,430.25 194,217.70 193,081.32 192,020.65 191,035.29 190,124.84 189,288.96 188,527.30
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 57,645.03 55,834.23 54,091.67 52,416.70 50,808.63 49,266.85 47,790.75 46,379.76 45,033.31 43,750.88
Return on Investment 5% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,380 4,380,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 44.92
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Sum 1,053,159.52
Supply Costs 1,172,445.93 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 150,126.76 13,710.56 13,984.77 14,264.46 14,549.75 14,840.75 15,137.56 15,440.31 15,749.12 16,064.10 16,385.38
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,189.78 5,862.23 5,979.47 6,099.06 6,221.05 6,345.47 6,472.38 6,601.82 6,733.86 6,868.54 7,005.91
Other Costs Total without Interest 115,189.78
Sum 120,966.31 11,539.88 11,657.13 11,776.72 11,898.70 12,023.12 12,150.03 12,279.48 12,411.51 12,546.19 12,683.56
Costs 1,489,025.86 146,649.19 147,123.73 147,607.76 148,101.47 148,605.05 149,118.71 149,642.64 150,177.04 150,722.14 151,278.14
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 491,821.41 44,916.34 45,814.67 46,730.96 47,665.58 48,618.89 49,591.27 50,583.10 51,594.76 52,626.65 53,679.19
Sum 1,724,325.49 179,436.34 177,697.02 176,027.39 174,426.78 172,894.58 171,430.18 170,033.01 168,702.51 167,438.18 166,239.50
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 32,787.15 30,573.29 28,419.63 26,325.31 24,289.53 22,311.47 20,390.37 18,525.47 16,716.04 14,961.37
Return on Investment 3% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,225 4,225,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,762,000
Additional Earnings Electricity Market [€/kWel; rated a] 62.06
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 1,053,159.52
Sum 1,172,445.93 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.45 4,227.34 4,311.88 4,398.12 4,486.08 4,575.81 4,667.32 4,760.67 4,855.88 4,953.00
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 150,137.12 13,711.50 13,985.73 14,265.45 14,550.76 14,841.77 15,138.61 15,441.38 15,750.21 16,065.21 16,386.51
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,189.78 5,862.23 5,979.47 6,099.06 6,221.05 6,345.47 6,472.38 6,601.82 6,733.86 6,868.54 7,005.91
Other Costs Total without Interest 115,189.78
Sum 120,966.31 11,539.88 11,657.13 11,776.72 11,898.70 12,023.12 12,150.03 12,279.48 12,411.51 12,546.19 12,683.56
Costs 1,489,036.22 146,650.13 147,124.69 147,608.74 148,102.47 148,606.08 149,119.75 149,643.70 150,178.13 150,723.25 151,279.27
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,072,226.44 117,026.71 114,732.07 112,482.42 110,276.88 108,114.59 105,994.70 103,916.37 101,878.80 99,881.17 97,922.72
Application Value 0,002 €/kWh 160,559.04 17,524.00 17,180.39 16,843.52 16,513.26 16,189.47 15,872.03 15,560.81 15,255.70 14,956.57 14,663.30
Additional Market Profits 679,527.68 62,058.90 63,300.08 64,566.08 65,857.40 67,174.55 68,518.04 69,888.40 71,286.17 72,711.90 74,166.13
Sum 1,912,313.15 196,609.62 195,212.54 193,892.03 192,647.55 191,478.61 190,384.77 189,365.59 188,420.67 187,549.63 186,752.15
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 49,959.48 48,087.85 46,283.29 44,545.08 42,872.54 41,265.02 39,721.88 38,242.53 36,826.39 35,472.88
Return on Investment 4% 4% 4% 3% 3% 3% 3% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,275 4,275,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 71.98
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 733,757.77 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70 81,686.70
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 85,000.00 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75 9,462.75
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 80,000.00 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12 8,906.12
Investment Total without Interest 1,053,159.52
Sum 1,172,445.93 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59 117,244.59
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 850.00 867.00 884.34 902.03 920.07 938.47 957.24 976.38 995.91 1,015.83
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 800.00 816.00 832.32 848.97 865.95 883.26 900.93 918.95 937.33 956.07
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 150,126.76 13,710.56 13,984.77 14,264.46 14,549.75 14,840.75 15,137.56 15,440.31 15,749.12 16,064.10 16,385.38
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 64,189.78 5,862.23 5,979.47 6,099.06 6,221.05 6,345.47 6,472.38 6,601.82 6,733.86 6,868.54 7,005.91
Other Costs Total without Interest 115,189.78
Sum 120,966.31 11,539.88 11,657.13 11,776.72 11,898.70 12,023.12 12,150.03 12,279.48 12,411.51 12,546.19 12,683.56
Costs 1,489,025.86 146,649.19 147,123.73 147,607.76 148,101.47 148,605.05 149,118.71 149,642.64 150,177.04 150,722.14 151,278.14
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,071,981.69 117,000.00 114,705.88 112,456.75 110,251.71 108,089.91 105,970.50 103,892.65 101,855.54 99,858.37 97,900.37
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 788,186.10 71,982.30 73,421.95 74,890.38 76,388.19 77,915.96 79,474.28 81,063.76 82,685.04 84,338.74 86,025.51
Sum 2,020,690.18 206,502.30 205,304.30 204,186.81 203,149.39 202,191.64 201,313.18 200,513.67 199,792.79 199,150.26 198,585.83
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 59,853.11 58,180.57 56,579.05 55,047.93 53,586.59 52,194.48 50,871.03 49,615.75 48,428.12 47,307.69
Return on Investment 5% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,380 4,380,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 52.64
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,515,515.28
Sum 1,687,170.54 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,072.99 11,148.50 11,371.47 11,598.90 11,830.88 12,067.50 12,308.85 12,555.02 12,806.13 13,062.25 13,323.49
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 92,370.23 8,435.85 8,604.57 8,776.66 8,952.19 9,131.24 9,313.86 9,500.14 9,690.14 9,883.95 10,081.62
Other Costs Total without Interest 143,370.23
Sum 149,146.76 14,113.51 14,282.22 14,454.31 14,629.85 14,808.89 14,991.52 15,177.79 15,367.80 15,561.60 15,759.28
Costs 2,003,877.16 198,133.22 198,607.99 199,092.26 199,586.21 200,090.04 200,603.94 201,128.13 201,662.80 202,208.16 202,764.43
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 576,388.18 52,639.53 53,692.32 54,766.17 55,861.49 56,978.72 58,118.30 59,280.66 60,466.28 61,675.60 62,909.11
Sum 2,523,546.73 265,159.53 262,045.26 259,033.76 256,123.83 253,314.35 250,604.21 247,992.34 245,477.72 243,059.37 240,736.34
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 67,026.31 63,437.27 59,941.50 56,537.63 53,224.32 50,000.26 46,864.21 43,814.93 40,851.22 37,971.91
Return on Investment 4% 3% 3% 3% 3% 3% 3% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,277 4,277,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,761,000
Additional Earnings Electricity Market [€/kWel; rated a] 56.84
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,515,515.28
Sum 1,687,170.54 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.98 4,226.86 4,311.39 4,397.62 4,485.57 4,575.28 4,666.79 4,760.13 4,855.33 4,952.43
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,078.17 11,148.98 11,371.96 11,599.39 11,831.38 12,068.01 12,309.37 12,555.56 12,806.67 13,062.80 13,324.06
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 92,370.23 8,435.85 8,604.57 8,776.66 8,952.19 9,131.24 9,313.86 9,500.14 9,690.14 9,883.95 10,081.62
Other Costs Total without Interest 143,370.23
Sum 149,146.76 14,113.51 14,282.22 14,454.31 14,629.85 14,808.89 14,991.52 15,177.79 15,367.80 15,561.60 15,759.28
Costs 2,003,882.34 198,133.69 198,608.47 199,092.75 199,586.71 200,090.55 200,604.47 201,128.66 201,663.34 202,208.71 202,764.99
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,840.11 195,022.26 191,198.29 187,449.31 183,773.83 180,170.42 176,637.67 173,174.19 169,778.61 166,449.62 163,185.90
Application Value 0,002 €/kWh 160,540.71 17,522.00 17,178.43 16,841.60 16,511.37 16,187.62 15,870.22 15,559.03 15,253.96 14,954.86 14,661.63
Additional Market Profits 622,436.58 56,844.97 57,981.87 59,141.51 60,324.34 61,530.83 62,761.44 64,016.67 65,297.00 66,602.94 67,935.00
Sum 2,569,817.41 269,389.23 266,358.60 263,432.42 260,609.54 257,888.87 255,269.33 252,749.89 250,329.57 248,007.42 245,782.53
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 71,255.54 67,750.12 64,339.67 61,022.83 57,798.32 54,664.86 51,621.23 48,666.23 45,798.71 43,017.54
Return on Investment 4% 4% 4% 3% 3% 3% 3% 3% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 4,246 4,246,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 63.81
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,515,515.28
Sum 1,687,170.54 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05 168,717.05
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 300.00 306.00 312.12 318.36 324.73 331.22 337.85 344.61 351.50 358.53
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 122,072.99 11,148.50 11,371.47 11,598.90 11,830.88 12,067.50 12,308.85 12,555.02 12,806.13 13,062.25 13,323.49
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 92,370.23 8,435.85 8,604.57 8,776.66 8,952.19 9,131.24 9,313.86 9,500.14 9,690.14 9,883.95 10,081.62
Other Costs Total without Interest 143,370.23
Sum 149,146.76 14,113.51 14,282.22 14,454.31 14,629.85 14,808.89 14,991.52 15,177.79 15,367.80 15,561.60 15,759.28
Costs 2,003,877.16 198,133.22 198,607.99 199,092.26 199,586.21 200,090.04 200,603.94 201,128.13 201,662.80 202,208.16 202,764.43
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 698,746.50 63,814.09 65,090.37 66,392.18 67,720.02 69,074.43 70,455.91 71,865.03 73,302.33 74,768.38 76,263.75
Sum 2,645,905.04 276,334.09 273,443.31 270,659.77 267,982.37 265,410.06 262,941.83 260,576.71 258,313.78 256,152.15 254,090.98
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 78,200.87 74,835.32 71,567.51 68,396.16 65,320.02 62,337.88 59,448.58 56,650.99 53,943.99 51,326.55
Return on Investment 4% 4% 4% 4% 4% 3% 3% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 2,920 2,920,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Control System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Transformer / Grid 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
#BEZUG! 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Sum 1,613,651.88
Supply Costs 1,796,422.61 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 154,310.05 14,092.60 14,374.45 14,661.94 14,955.18 15,254.28 15,559.37 15,870.56 16,187.97 16,511.73 16,841.96
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 98,351.63 8,982.11 9,161.76 9,344.99 9,531.89 9,722.53 9,916.98 10,115.32 10,317.62 10,523.98 10,734.46
Other Costs Total without Interest 149,351.63
Sum 155,128.16 14,659.77 14,839.41 15,022.64 15,209.54 15,400.18 15,594.63 15,792.97 15,995.28 16,201.63 16,412.11
Costs 2,151,347.68 212,548.79 213,093.36 213,648.83 214,215.41 214,793.32 215,382.79 215,984.05 216,597.33 217,222.88 217,860.94
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 629,137.15 57,456.91 58,606.05 59,778.17 60,973.73 62,193.21 63,437.07 64,705.81 65,999.93 67,319.93 68,666.33
Sum 2,576,295.69 269,976.91 266,958.99 264,045.76 261,236.08 258,528.84 255,922.98 253,417.49 251,011.38 248,703.70 246,493.56
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 57,428.13 53,865.63 50,396.93 47,020.67 43,735.52 40,540.20 37,433.45 34,414.05 31,480.83 28,632.62
Return on Investment 3% 3% 3% 2% 2% 2% 2% 2% 2% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.024 0.024 0.024 0.024 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,130 3,130,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,762,000
Additional Earnings Electricity Market [€/kWel; rated a] 69.66
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,613,651.88
Sum 1,796,422.61 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.45 4,227.34 4,311.88 4,398.12 4,486.08 4,575.81 4,667.32 4,760.67 4,855.88 4,953.00
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 154,320.41 14,093.55 14,375.42 14,662.93 14,956.18 15,255.31 15,560.41 15,871.62 16,189.06 16,512.84 16,843.09
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 98,351.63 8,982.11 9,161.76 9,344.99 9,531.89 9,722.53 9,916.98 10,115.32 10,317.62 10,523.98 10,734.46
Other Costs Total without Interest 149,351.63
Sum 155,128.16 14,659.77 14,839.41 15,022.64 15,209.54 15,400.18 15,594.63 15,792.97 15,995.28 16,201.63 16,412.11
Costs 2,151,358.04 212,549.73 213,094.33 213,649.82 214,216.41 214,794.34 215,383.83 215,985.11 216,598.41 217,223.98 217,862.07
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,787,044.07 195,044.52 191,220.12 187,470.70 183,794.81 180,190.99 176,657.83 173,193.95 169,797.99 166,468.62 163,204.53
Application Value 0,002 €/kWh 160,559.04 17,524.00 17,180.39 16,843.52 16,513.26 16,189.47 15,872.03 15,560.81 15,255.70 14,956.57 14,663.30
Additional Market Profits 762,783.82 69,662.40 71,055.65 72,476.76 73,926.29 75,404.82 76,912.92 78,451.17 80,020.20 81,620.60 83,253.01
Sum 2,710,386.92 282,230.92 279,456.16 276,790.98 274,234.36 271,785.28 269,442.77 267,205.94 265,073.89 263,045.79 261,120.84
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 69,681.19 66,361.83 63,141.17 60,017.94 56,990.93 54,058.94 51,220.83 48,475.47 45,821.80 43,258.78
Return on Investment 4% 3% 3% 3% 3% 3% 3% 2% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.024 0.024 0.024 0.024 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,174 3,174,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 81.20
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 98,136.60 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21 10,925.21
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,613,651.88
Sum 1,796,422.61 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26 179,642.26
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 3,244.10 3,308.98 3,375.16 3,442.66 3,511.52 3,581.75 3,653.38 3,726.45 3,800.98 3,877.00
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 154,310.05 14,092.60 14,374.45 14,661.94 14,955.18 15,254.28 15,559.37 15,870.56 16,187.97 16,511.73 16,841.96
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 98,351.63 8,982.11 9,161.76 9,344.99 9,531.89 9,722.53 9,916.98 10,115.32 10,317.62 10,523.98 10,734.46
Other Costs Total without Interest 149,351.63
Sum 155,128.16 14,659.77 14,839.41 15,022.64 15,209.54 15,400.18 15,594.63 15,792.97 15,995.28 16,201.63 16,412.11
Costs 2,151,347.68 212,548.79 213,093.36 213,648.83 214,215.41 214,793.32 215,382.79 215,984.05 216,597.33 217,222.88 217,860.94
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 889,113.73 81,199.67 82,823.66 84,480.14 86,169.74 87,893.13 89,651.00 91,444.02 93,272.90 95,138.36 97,041.12
Sum 2,836,272.28 293,719.67 291,176.60 288,747.73 286,432.08 284,228.76 282,136.91 280,155.69 278,284.35 276,522.13 274,868.35
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 81,170.88 78,083.24 75,098.89 72,216.67 69,435.44 66,754.12 64,171.65 61,687.02 59,299.25 57,007.42
Return on Investment 4% 4% 4% 4% 4% 3% 3% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.024 0.024 0.024 0.024 0.025 0.025 0.025 0.025 0.025 0.025













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 2,920 2,920,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 57.46
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,655,917.04
Sum 1,843,474.94 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 168,193.80 15,360.56 15,667.77 15,981.12 16,300.74 16,626.76 16,959.29 17,298.48 17,644.45 17,997.34 18,357.29
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 100,927.68 9,217.37 9,401.72 9,589.76 9,781.55 9,977.18 10,176.73 10,380.26 10,587.87 10,799.62 11,015.62
Other Costs Total without Interest 151,927.68
Sum 157,704.21 14,895.03 15,079.38 15,267.41 15,459.20 15,654.84 15,854.38 16,057.91 16,265.52 16,477.28 16,693.27
Costs 2,214,859.81 218,757.23 219,331.88 219,918.01 220,515.87 221,125.68 221,747.69 222,382.14 223,029.28 223,689.37 224,362.65
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 629,137.15 57,456.91 58,606.05 59,778.17 60,973.73 62,193.21 63,437.07 64,705.81 65,999.93 67,319.93 68,666.33
Sum 2,576,295.69 269,976.91 266,958.99 264,045.76 261,236.08 258,528.84 255,922.98 253,417.49 251,011.38 248,703.70 246,493.56
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 51,219.68 47,627.11 44,127.75 40,720.21 37,403.16 34,175.29 31,035.35 27,982.10 25,014.34 22,130.91
Return on Investment 3% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.026 0.026













Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,026 3,026,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,762,000
Additional Earnings Electricity Market [€/kWel; rated a] 78.29
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,655,917.04
Sum 1,843,474.94 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,144.45 4,227.34 4,311.88 4,398.12 4,486.08 4,575.81 4,667.32 4,760.67 4,855.88 4,953.00
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 168,204.16 15,361.50 15,668.73 15,982.11 16,301.75 16,627.78 16,960.34 17,299.55 17,645.54 17,998.45 18,358.42
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 100,927.68 9,217.37 9,401.72 9,589.76 9,781.55 9,977.18 10,176.73 10,380.26 10,587.87 10,799.62 11,015.62
Other Costs Total without Interest 151,927.68
Sum 157,704.21 14,895.03 15,079.38 15,267.41 15,459.20 15,654.84 15,854.38 16,057.91 16,265.52 16,477.28 16,693.27
Costs 2,214,870.17 218,758.18 219,332.84 219,919.00 220,516.87 221,126.71 221,748.74 222,383.21 223,030.37 223,690.48 224,363.78
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,787,044.07 195,044.52 191,220.12 187,470.70 183,794.81 180,190.99 176,657.83 173,193.95 169,797.99 166,468.62 163,204.53
Application Value 0,002 €/kWh 160,559.04 17,524.00 17,180.39 16,843.52 16,513.26 16,189.47 15,872.03 15,560.81 15,255.70 14,956.57 14,663.30
Additional Market Profits 857,238.70 78,288.63 79,854.41 81,451.50 83,080.53 84,742.14 86,436.98 88,165.72 89,929.03 91,727.61 93,562.17
Sum 2,804,841.81 290,857.15 288,254.92 285,765.72 283,388.59 281,122.59 278,966.84 276,920.48 274,982.72 273,152.80 271,429.99
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 72,098.97 68,922.08 65,846.73 62,871.72 59,995.88 57,218.10 54,537.27 51,952.35 49,462.32 47,066.21
Return on Investment 4% 3% 3% 3% 3% 3% 3% 3% 2% 2%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.026 0.026














Rated Power [kWel] 1,000
















CHP 1  [kWel] 1,000 3,052 3,052,000 Inflation 0.02




Total Electricity Production [kWhel/a] 8,760,000
Additional Earnings Electricity Market [€/kWel; rated a] 92.80
Year of Operation 1 2 3 4 5 6 7 8 9 10
Capital Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional CHP 1,171,515.28 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73 130,420.73
Additional Gas Storage 140,401.76 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44 15,630.44
Fill Level Monitoring 10,000.00 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27 1,113.27
Gas Conditioning / Gas Pipe System 170,000.00 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51 18,925.51
Control System 4,000.00 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31 445.31
Transformer / Grid 160,000.00 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24 17,812.24
Investment Total without Interest 1,655,917.04
Sum 1,843,474.94 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49 184,347.49
Supply Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Additional Parasitic Energy CHP 3,832.50 3,909.15 3,987.33 4,067.08 4,148.42 4,231.39 4,316.02 4,402.34 4,490.38 4,580.19
Parasitic Energy Gas Storage 321.66 328.09 334.65 341.34 348.17 355.14 362.24 369.48 376.87 384.41
Sum 45,486.86 4,154.16 4,237.24 4,321.98 4,408.42 4,496.59 4,586.52 4,678.26 4,771.82 4,867.26 4,964.60
Operational Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
CHP 4,143.50 4,226.37 4,310.90 4,397.12 4,485.06 4,574.76 4,666.26 4,759.58 4,854.77 4,951.87
Rated Power [kWel] 4,512.05 4,602.29 4,694.34 4,788.23 4,883.99 4,981.67 5,081.30 5,182.93 5,286.59 5,392.32
Gas Conditioning / Gas Pipe System 1,700.00 1,734.00 1,768.68 1,804.05 1,840.13 1,876.94 1,914.48 1,952.77 1,991.82 2,031.66
Control System 120.00 122.40 124.85 127.34 129.89 132.49 135.14 137.84 140.60 143.41
Transformer / Grid 1,600.00 1,632.00 1,664.64 1,697.93 1,731.89 1,766.53 1,801.86 1,837.90 1,874.66 1,912.15
Amount of Work 3,285.00 3,350.70 3,417.71 3,486.07 3,555.79 3,626.91 3,699.44 3,773.43 3,848.90 3,925.88
Sum 168,193.80 15,360.56 15,667.77 15,981.12 16,300.74 16,626.76 16,959.29 17,298.48 17,644.45 17,997.34 18,357.29
Other Costs € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Planning 40,000.00 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06 4,453.06
Offical Permit 7,500.00 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95 834.95
Reports 3,500.00 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64 389.64
Insurance 100,927.68 9,217.37 9,401.72 9,589.76 9,781.55 9,977.18 10,176.73 10,380.26 10,587.87 10,799.62 11,015.62
Other Costs Total without Interest 151,927.68
Sum 157,704.21 14,895.03 15,079.38 15,267.41 15,459.20 15,654.84 15,854.38 16,057.91 16,265.52 16,477.28 16,693.27
Costs 2,214,859.81 218,757.23 219,331.88 219,918.01 220,515.87 221,125.68 221,747.69 222,382.14 223,029.28 223,689.37 224,362.65
(Additional-) Revenues € €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Flexible Premium 1,786,636.16 195,000.00 191,176.47 187,427.91 183,752.86 180,149.86 176,617.51 173,154.42 169,759.23 166,430.62 163,167.28
Application Value 0,002 €/kWh 160,522.39 17,520.00 17,176.47 16,839.68 16,509.49 16,185.77 15,868.40 15,557.26 15,252.21 14,953.15 14,659.95
Additional Market Profits 1,016,180.75 92,804.26 94,660.35 96,553.55 98,484.62 100,454.32 102,463.40 104,512.67 106,602.92 108,734.98 110,909.68
Sum 2,963,339.30 305,324.26 303,013.29 300,821.14 298,746.97 296,789.95 294,949.31 293,224.35 291,614.37 290,118.76 288,736.91
Profit/Losses €/a €/a €/a €/a €/a €/a €/a €/a €/a €/a
Sum 86,567.03 83,681.41 80,903.13 78,231.10 75,664.26 73,201.62 70,842.20 68,585.09 66,429.39 64,374.26
Return on Investment 4% 4% 4% 4% 4% 4% 4% 3% 3% 3%
Addditional Electricity Generation Costs through 
Flexibilisation [€/kWh]
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.026 0.026





Appendix B: Reviewed Paper 
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